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Writing development has received less attention in the research literature compared to reading or oral language development, and the nature of relationships between different aspects of writing and oral language at different developmental points is unclear. The aim of the current study was to explore writing development in 7-9 year old children, and the relationships between different aspects of their writing and oral language, oral narrative, and spelling skills. A two-year longitudinal study was carried out with 50 children in three mainstream UK primary schools. The children’s written narrative, oral language (receptive vocabulary and expressive grammar), oral narrative, spelling and non-verbal cognition skills were assessed at the end of year 3 (aged 7-8 years) and again at the end of year 4 (aged 8-9 years).
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Competence in writing is an important skill for children to develop. It is the basis of educational systems and is required in many aspects of day-to-day life in most societies across the world (Swerdlow, 1999). Pen and paper activities are incorporated into many parts of the primary school curriculum, and by the age of eight children may be spending up to 50 percent of their day engaged in writing activities (McHale & Cermak, 1992). Learning to write has been described as an indispensable tool for learning (Graham, Gillespie & McKeown, 2013). It provides a powerful means of demonstrating knowledge, exploring and organising thoughts and ideas, and as such “success in school and the world of work depends on it” (Graham, 2008, p.1). 

In the UK children’s writing skills were tested alongside reading and maths in national Key Stage 2 Standardised Attainment Tests at the age of 11 up to 2012, and in 2013 the writing assessment changed to statutory teacher assessment. Writing scores have consistently lagged behind reading and maths scores in these national tests and the subsequent teacher assessments (Department for Education, DfE, 2012; 2014), and once children fall behind, it becomes harder to reverse the trend (Department for Children, Schools and Families, DCSF, 2007). A similar picture is reported in the United States, where students have more difficulty with writing than reading or maths (National Assessment of Educational Progress, NAEP, 2002), yet writing achievement receives less teacher attention (National Center for Education Statistics, NCES, 2003).

There has also been less research on writing and writing development than on reading or oral language development, both in terms of volume and scope (e.g. Cameron, Hunt & Linton, 1996;  Graham, 2008; Hall-Mills & Apel, 2015; Miller & McCardle, 2011; Myhill & Fisher, 2010; Pinto, Tarchi & Bigozzi, 2015), and its impact on pedagogical practice has been limited (Myhill & Fisher, 2010).  Furthermore, the research that does exist has often not been unified; being described instead as a “multi-layered, disparate and at times, fragmented set of understandings concerning writing instruction” (Myhill, 2009, p.27).
The same is also true for writing disabilities. In 1991, Berninger, Mizokawa and Bragg pointed out that despite the sizeable number of children who have inadequate writing skills and learning disabilities that may be related to writing, there is more research focused on reading disabilities. Furthermore, what research there is, is not linked to clinical diagnosis or remediation. This statement was reiterated fifteen years later by Shanahan (2006), who highlighted the dearth of work on writing disabilities and the lack of a literature of any scope in the area of the identification and remediation of writing problems, compared to reading problems.

Initiatives both in the UK (e.g. 'Every Child A Writer' proposal, DCSF, 2007) and US (National Commission on Writing, 2005), reflect the fact that improving writing standards has become a cause for both national and international concern (e.g. Beard, 2005; Dockrell, Connelly, Walter & Critten, 2014; Ofsted, 2005; Wray & Medwell, 2006) and demonstrate the need to pay more attention and support to the teaching and learning of writing. 

Because of this general neglect of writing, Miller and McCardle (2011) suggested that “a focused scientific research effort on writing research and its relationship to language development and reading is needed to address the writing and broader literacy needs of today’s and tomorrow’s learners and workers.” (p.121). They pointed to a need for broad-based research across the developmental range, to enhance our understanding of writing development and how writing relates to broader language skills. It is necessary to gain a full picture of the writing process and how writing skills develop in children, to best inform educational practice (Connelly & Barnett, 2009). 

A study which investigates relationships between different levels of oral language and different aspects of writing as these skills develop, would further our understanding of writing development and its relation to oral language skills. Findings would have implications not only for the role of oral language in relation to developmental models of writing, but also for teaching practice. Longitudinal data from two time-points would add to our understanding of how the relationships between oral and written language change over time and how particular oral language skills may support writing development within an educational setting. 

Thus, the general aims of this thesis are to investigate the development of children’s writing, and to explore relationships between different aspects of writing and different aspects of oral language in the context of writing development. How these skills interact with children’s spelling skills is also considered, examining whether individual differences in oral language, oral narrative and spelling skills can explain individual differences in writing skills both concurrently and longitudinally. To fulfil these aims, a two-year longitudinal project was carried out with 50 children in mainstream UK primary schools, assessing them at the end of year 3 (chronological age (CA): 7-8 years) and the end of year 4 (CA: 8-9 years). Measures of oral language at the word level (receptive vocabulary), sentence level (expressive grammatical skills) and discourse level (oral narrative) were taken, along with spelling and non-verbal cognition. In addition, different aspects of children’s writing were assessed at both time points. 

The thesis is structured in the following way. Firstly, the literature is reviewed in Chapters 1 to 3. The first of these chapters focuses on writing development. It considers the different skills involved in writing development by examining developmental models of writing and writing constraints across development. There is a particular focus on the translation process in writing, and the lack of oral language representations within these models is highlighted. The second part of Chapter 1 considers writing development and its relation to oral language development. Chapter 2 explores language and spelling skills as predictors of writing outcomes. The important role of spelling is considered, especially in the beginning stages of writing development, and this is followed by a review of the research examining the role of general language skills in writing, and then individual aspects of language in turn. Chapter 2 ends with a rationale for the present study and the research aims and questions. Chapter 3 explores how writing samples have been collected and assessed within the research literature. This gives a background to the rationale for the experimental writing task used, which is outlined in Chapter 4, the Method chapter. 



















CHAPTER 1: LITERATURE REVIEW I 
Writing Models and Development

Writing is a complex task, requiring the co-ordination of many skills, and involving a number of linguistic and non-linguistic processes. This chapter provides an overview of the skills involved in the development of writing by considering developmental writing models from a cognitive perspective, and how different writing constraints operate across development. There will be a brief description of the writing task requirements within the 7-9 age range, and why the transition between year 3 and 4 may be an important time in the development of children’s writing skills. This is followed by a review of the literature on written language development and its relation to oral language. 

1.1 Developmental Models of Writing
Several models of written expression have been created to explain the cognitive processes involved in writing. Whilst much of the research over the past decades has focused on adult or expert writers, major advancements have also been made in developmental aspects of theoretical models (Alamargot & Fayol, 2009). One of the most influential writing models proposed is that of Hayes and Flower (1980), a seminal model of writing from a cognitive perspective (Berninger, Fuller & Whitaker, 1996; Puranik & Al Otaiba, 2012). Within this model, three major cognitive processes - planning, translating and reviewing - are used to describe the writing process, alongside the task environment and the writer’s long term memory. Planning involves retrieving prior knowledge of topics and writing plans from long term memory to generate and organise ideas, and set writing goals. During the translating process, ideas are transformed into meaningful units of text. Reviewing involves reading what has been written, and editing to improve the quality of the text and ensure the writing goals have been achieved. Instead of these processes occurring in a linear sequence, they are described as interacting recursively with each other, as well as with the task environment and the writer’s long term memory (Hayes & Flower, 1980). The model was later revised to include the broader social aspects of context, motivation, affect, and memory, thus updating the model in light of new empirical findings (Hayes, 1996). 

However, this model represents the skills of typical adult writers and does not take into account how children develop into skilled writers. An alternative developmental model that addresses children's writing, and the fact that children's performance does not typically involve all the expert components, is that of Bereiter and Scardamalia (1987). Their ‘Knowledge Transforming’ model, conceptualises the difference between immature and mature writers as the difference between ‘knowledge telling’ and ‘knowledge transforming’. The knowledge telling strategy is used by beginning writers (and may also be used by expert writers in certain contexts), and involves straightforward transcription of knowledge without re-organisation. Knowledge transforming, used by more expert writers in adolescence and adulthood, involves re-organising knowledge in light of rhetorical and linguistic constraints, as well as what has been written so far, in order to modify and adapt the text to fit the communicative intent (Alamargot & Fayol, 2009).

Planning and drafting are typically assumed to reduce cognitive load, therefore allowing for a more effective way of carrying out higher level thinking processes as well as lower level linguistic processes (Galbraith, 2009). Indeed, Kellogg (1988, 1994) found that outlining ideas mentally or in written form was related to producing better quality texts in adults, as once attention has been initially focused on generating and organising ideas, it can then be shifted to overcoming the problem of translating these ideas into text. However, Bereiter and Scardamalia (1987) argued that young children's writing does not typically include much planning or reviewing. Berninger and Swanson (1994) specified the order of emergence of the three components, with translating being the first component to appear, followed by the development of reviewing and finally planning at a later stage. Perfetti and McCutchen (1987) described how planning and on-line reviewing are not observed routinely before 12 years of age. This suggests that the focus of investigations into the initial stages of writing should be at the translation level, as translation skills develop first, and planning and reviewing only emerge once translation skills are well-embedded  (Mackie & Dockrell, 2004).

Following research based on 900 students from US grades 1-9 (CA: 6-15 years), Berninger and colleagues questioned whether the Hayes and Flower (1980) model for skilled adult writers could fully account for beginning and developing writing. They proposed modifications to the original model (e.g. Berninger & Swanson, 1994; Berninger, Abbott, Whitaker, Sylvester & Nolen, 1995) and the resulting modified model can be seen in Figure 1.1. The modifications were for the most part additions to the original model, and are shown in non-italicised print within the figure. These will now be described, along with the research which led to these changes. 


Figure 1.1. Modification of Hayes and Flower Model for Beginning and Developing Writing. Modifications are the non-italicised print and are, for the most part, additions (taken from Berninger et al., 1995, p.294).

Firstly, Berninger and colleagues elaborated the translation process, which did not include sub-processes within the original Hayes and Flower (1980) model. They suggested that translating has two sub-components: text generation and transcription, which often develop in tandem, but can dissociate and develop at uneven rates (Berninger et al., 1992). Text generation can be described as translating ideas in working memory into oral language, whereas transcription involves translating those oral representations into written orthographic symbols (Berninger et al., 1995). Thus, transcription comprises the cognitive and physical demands of writing, such as spelling and handwriting. This elaboration was based on a study involving 300 children from grades 1-3 (CA: 6-9 years), in which Berninger et al. (1992) found that although some children were able to generate oral language to express ideas better than they could transcribe them orthographically, there were also a small number of children who were better at transcribing than generating language to express their ideas. 

Hayes (2012) explained that transcription processes were not included in the original Hayes and Flower (1980) model, as it was assumed that these skills were so well automised in adults that they would not significantly impact on the writing process. However, the later work by Berninger and her colleagues (Berninger, Cartwright, Yates, Swanson, & Abbott, 1994; Berninger et al., 1992), showed the critical role of transcription, including spelling and orthography, in the development of children’s writing (Hayes, 2012). Indeed, Berninger and Swanson (1994) argued that text generation can only become functional, once there has been gradual automisation of transcription. This is because the working memory demands for transcription are great in beginning writers, limiting capacity for text generation. However, text generation can gradually develop from single words, to sentences, to paragraphs, once transcription has become sufficiently efficient. Developing these text generation skills in typical learners is an extended process, mirrored by a range of errors in written text, which no longer occur in spoken language (Mackie & Dockrell, 2004). 

Secondly, Berninger and colleagues differentiated between word, sentence and discourse levels for both text generation and revising. This was based on research with children from grades 4-6 (CA: 9-12 years), showing that skill at one level of language in writing did not predict skill at another level (Berninger, Mizokawa, Bragg, Cartwright & Yates, 1994; Whitaker, Berninger, Johnson & Swanson, 1994). They suggested that a child’s ability to spell words, construct written sentences, and compose paragraphs may not be developed to equivalent levels. Therefore, an individual's performance on a test of spelling did not predict his or her performance on a test of sentence construction or a test of paragraph composition. Similarly, an individual's performance on a test of sentence construction did not predict his or her performance on a test of paragraph composition. Although text generation was described as turning ideas into units of oral language, this research was based on written language tasks, and levels of written language (i.e. single word spelling, sentence and paragraph production), rather than on levels of oral language for writing. Thus, it was not clear how different levels of oral language might be involved in this process. 

In the modified model shown in Figure 1.1, it was also specified that working memory interacts with both long-term and short-term memory during the writing process. This was included to reflect the fact that information from both long-term and short-term memory is briefly stored in working memory during the writing process (Swanson & Berninger, 1996). Affect, motivation and social context were taken into account, following instructional research by Berninger et al. (1995), reflecting the notion that a complex interaction of social and cognitive processes occur during writing. 

This modified model was later refined into the ‘Simple View of Writing’ (Berninger, Vaughan et al., 2002, shown in Figure 1.2), incorporating aspects of the revised Hayes and Flower (1980) model, and elaborating on the original ‘Simple View of Writing’ proposed by Juel, Griffith and Gough (1986). This original ‘Simple View of Writing’ attempted to explain how writing skills develop in primary school children in grades 1 and 2 (CA: 6-8 years). They considered writing to be composed of two basic factors: spelling and ideation. Ideation was described as the ability to generate and organise ideas, and encompassed both the generation of creative thoughts and their organisation into sentence and text structures. Although Juel et al. (1986) tried to characterise writing as simplistically as possible, they stated that ideation is in its own right complex, and may comprise many sub-components. However, they asserted that the primary lower level skill of spelling and higher level skill of ideation form the central components of writing development. 

The Berninger, Vaughan et al.’s (2002) ‘Simple View of Writing’ (see Figure 1.2) was described as capturing the essential skills in learning and teaching beginning writing (Berninger, Garcia & Abbott, 2009). The model includes transcription (handwriting, keyboarding, spelling), and executive functions that self-regulate writing (conscious attention, planning, reviewing, revising, strategies for self-regulation), at the base of a triangle.  These work together in working memory (with long-term memory being activated during composing and short term memory during reviewing) to produce text at the word, sentence and discourse level: text generation, at the top of the triangle. Berninger and colleagues asserted that this model, in which transcription and executive functioning drive text generation, is a good account of the development of writing in beginners (Berninger et al., 2009). 

Figure 1.2. The Simple View of Writing (taken from Berninger & Amtmann, 2003, p.350; based on Berninger, Vaughan et al. 2002).

However, this model was modified again to become the ‘Not-So-Simple View of Writing’ (Berninger & Winn, 2006), to account for the complexity of multiple processes within writing as the requirements of the curriculum become more complex (Berninger et al., 2009). The basic structure remained the same, with transcription and executive functions supporting text generation in a working memory environment, but the executive functions and working memory components were described in more detail. Working memory was identified as ‘cognitive flow’ (after Kellogg, 1994) and included storage units for verbal information (orthographic, phonological and morphological); a phonological loop (for maintaining verbal information actively in working memory and learning words); and executive supports that link verbal working memory with both non-verbal working memory and a general executive system (Berninger & Winn, 2006).  

The ‘Not-So-Simple View of Writing’ sought to describe the “multiple components of the internal functional writing system in the writer’s mind” (Berninger & Winn, 2006, p.96). However, although not explicitly shown within this model, it was acknowledged that not only cognitive but also affective, motivational and social context processes are important in the writing acquisition process, as well as instructional variables such as the amount and nature of writing activities (Berninger et al., 1996). 

Abbott and Berninger (1993) noted that neither the Hayes and Flower (1980) model nor the original ‘Simple View of Writing’ (Juel, 1988) discussed the role of oral language in writing. However, whereas text generation was described previously by Berninger et al. (1995) as the ability to “translate ideas in working memory into oral language” (p.295), oral language representations were not explicitly mentioned within Berninger and colleagues ‘Simple’ and ‘Not-So-Simple’ models of writing. Alamargot and Fayol (2009), for example, highlighted the fact that the cognitive models of writing described above remain imprecise as to the nature of the linguistic and orthographic processes involved in text generation, which is paradoxical given that these lie at the heart of the writing activity and impose constraints upon it. They further pointed out that while Berninger and Swanson’s (1994) model (see Figure 1.1.) is vastly superior to others in accounting for the development of the different writing components and their gradual co-ordination, it does not address how linguistic, lexical, syntactic, and textual representations are acquired (Alamargot & Fayol, 2009). 

One figure that did take into account idea generation and language representations, and how these might relate to both transcription and text generation, was provided by Berninger, Abbott, Abbott, Graham and Richards (2002) in a study looking at connections between reading and writing. In this figure (see Figure 1.3), they outlined the architecture of the domain-specific functional writing system as distinct from the domain-specific functional reading system, or the domain-general system shared by the functional reading and writing systems. They specified four components in the multilevel writing system: the idea generator, the multilevel language representations of those ideas in working memory, the transcription model, which translates those internal mental representations into visible text, and the multilevel text generator, which generates the written discourse. 

Figure 1.3. Architecture of the Domain-Specific Functional Writing System (taken from Berninger, Abbott, et al., 2002, p.41).

This figure, as well as the one for reading, was used to demonstrate the unique internal organisations of reading and writing, and relationships between reading and writing were examined. However, there was no reference to the research that this figure was based upon. Text generation at the written level is shown here as distinct from language representations, although previously text generation had been described as turning ideas into units of oral language. In Figure 1.3 it can be seen that the language representation is linked to both transcription and text generation, yet this language representation is missing from the ‘Simple View of Writing’ (Berninger & Amtmann, 2003). 

There have been criticisms of the descriptions of the translation component and its constituent processes outlined in the models above, stating a lack of empirical research and detailed investigation (e.g. Alamargot & Fayol, 2009; Myhill, 2009), although more detailed explanations and sub-processes were later identified (e.g. Alamargot & Chanquoy, 2001; Negro & Chanquoy, 2005). For example, Negro and Chanquoy (2005) described the translation process of Kellogg’s (1996) writing model. This involves formulating ideas into words, ordering these words into grammatically and syntactically correct sentences and forming a cohesive text. In order to ensure proper translating, Negro and Chanquoy (2005, p.106) suggested three operations are necessary: (a) the selection in the mental lexicon of appropriate ideas; (b) the generation of sentences (c) the elaboration of the textual coherence and cohesion using appropriate linguistic devices. 

The translation process is therefore made up of all the linguistic processes needed to convert an idea into a written message (Kellogg, 1996), as it is conceptualised as “a process which bridges the gap between the initial conception of a thought or message and its eventual production as syntactically organised text” (Myhill, 2009, p.30). This process includes selecting the appropriate words, and composing these into sentences using the correct phonological, morphological and syntactic structure. After this linguistic structure has been transcribed orthographically, text must be organised using the correct discourse structure. Thus, the simultaneous use of linguistic, orthographic and discourse skills are required when writing text (Smith-Lock, Nickels & Mortensen, 2009).  

Furthermore, as mentioned previously, a distinction can be made between text generation (the mental production of a linguistic message) and transcription (transcribing that message into written text) (Berninger & Swanson, 1994; Chenoweth & Hayes, 2001). Text generation is assumed to share language generation processes with oral language, and like speech involves turning ideas into words, sentences, and larger units of discourse within working memory (McCutchen, 2006). Thus, while transcription is specific to writing, text generation involves shared speech and writing processes (Berninger et al., 1992; McCutchen, 1996).

As such, Kellogg (1996) asserted that the planning of ideas and their translation into sentences is the same in both speaking and writing. Thus, although the language register used for writing may be different from that used in speaking, it can be seen as based on the same linguistic knowledge (Negro & Chanquoy, 2005). Ravid and Tolchinsky (2002) described linguistic literacy as a component of oral language, in which writers are able to consciously access multiple linguistic resources. This implies that the development of different levels of oral language e.g. vocabulary, grammatical knowledge, and discourse level skills are important in learning to write. Indeed, Connelly, Dockrell and Barnett (2012) asserted that “there are powerful reasons to predict that oral language underpins the process of text generation” (p.235).

Despite these attempts to explain the cognitive processes involved in writing, it is still the case that in contrast to reading, our understanding of the cognitive processes underpinning writing and writing development is less advanced (Graham, 2008). As yet, there is no developmental writing model which can account for the development of both the writing processes and the writing product (quality and quantity), taking into account the writer’s general development, specific writing experience and the learning context (Alamargot & Fayol, 2009).

The models described above have outlined the skills involved in learning to write; how text generation and transcription processes are involved in the initial stages of writing development, and that transcription precedes text generation, which develops from word to sentence to paragraph / text level (Berninger & Swanson, 1994). The next section will look at how different writing constraints operate at different stages of development.

1.2 Writing Constraints across Development
Both transcription and language processes can constrain writing at different developmental levels (see Chapter 2), and a key question in children’s writing development has been how the two core processes of transcription and text generation compete for cognitive resources as writing skills develop (McCutchen, 2006). While the process costs of transcription are very high for young writers, text generation becomes less limited by them as these processes become more fluent (McCutchen, 1996, 2006). This section will look at the dominance of different constraints at different points across development. 

In 1991, Berninger et al. suggested a developmental theory-based instrument for assessing writing disabilities. Their theoretical framework of writing assessment distinguished different levels of constraints that could interfere with the normal acquisition of writing skills at different points in development: neuropsychological, linguistic, or cognitive. They further differentiated levels of diagnosis at the linguistic level: word, sentence and paragraph; and, based on the Hayes and Flower (1980) model, at the cognitive level: planning, translating and reviewing. They argued that different constraints operated in different learning activities and at different developmental stages. 

Early on in writing development, especially in the primary grades (grades 1-3, CA: 6-9 years), neuropsychological constraints may impact the most on writing. These include retrieval of alphabet letters from visual memory (as measured by the alphabet task); neurological soft signs (elicited by finger tasks); visual-motor integration; and orthographic and phonological coding, which impact on spelling. 

Once letter production and spelling become more automated during the intermediate grades 4-6 (CA: 9-12 years), they argued that deficiencies at specific levels of language (words, sentences, paragraphs) are more likely to constrain the writing process. This conclusion was based on both decision tasks (i.e. re-arranging letters to spell words, words to form grammatical sentences and sentences to form coherent paragraphs) and production tasks (i.e. spelling single words from dictation, generating complete sentences from a target word, or composing coherent paragraphs from a topic sentence). Group analyses showed that performance on production tasks was better than on decision tasks at all levels and that levels of language were isolable in the writing process. However, these were all based on written measures, and oral language competence at different levels was not considered. Berninger, Cartwright et al. (1994) went on to show that individual differences in levels of oral language (word meaning, sentence working memory and text working memory) were related to individual differences in text generation in 300 intermediate grade children (grades 4-6, CA: 9-12 years).

Berninger et al. (1991) also claimed that once these different levels of language are sufficiently developed (they did not explain what would be a ‘sufficient’ level), then cognitive components such as planning, translating and revising will be most likely to constrain writing. This is thought to happen at grades 7 (CA: 12-13 years) and above.

This theoretical model was later modified on the basis of further research with children from grades 1 to 9 (see Abbott & Berninger, 1993; Berninger et al., 1992; Berninger & Swanson, 1994). Instead of these constraints operating at different levels of development, neuropsychological, linguistic and cognitive constraints were argued to operate at ALL stages of writing development, albeit with different constraints being more influential at different stages. More work is needed in this area, to ascertain the changing ways that different constraints affect writing across development. The next section will look specifically at the writing task requirements at the beginning of Key Stage 2 (KS2 i.e. years 3-6 in the UK education system, CA: 7-11 years) and why the transition between year 3 and 4 may be an important time in the development of children’s writing skills.

1.3 Writing Task Requirements in Year 3 and 4 
The KS2 writing curriculum presents a challenge for children, as they are encouraged to work increasingly independently. There becomes a greater demand for the use of more complex language structures in composition, and an assumption that the basic skills of spelling and handwriting are becoming automised. Similarly, in the US writing task requirements increase in the intermediate grades compared to the primary grades, particularly in the transition between third and fourth grades (Berninger et al., 1995). Furthermore, this is the age when most children begin to be able to produce extended written texts (Griffin, Hemphill, Camp & Palmer Wolf, 2004). It has been argued that problems in writing may not be apparent early on when teachers and parents are more concerned with reading, and that it is not until the third grade, when requirements of the curriculum increase, that writing problems surface (Berninger, Vaughan et al., 2002). 

Puranik, Lombardino and Altmann (2008) found that there appeared to be a shift in children’s writing skills from grade 3 to grade 4, similar to the transition from basic reading skills to reading for meaning. Likewise, Latham (2002, p.53) described a “big watershed” in writing from National Curriculum level 2 to level 3, which would typically occur around year 3 to 4. This may be partly due to the fact that transcription processes may not be fluent for typically achieving children in grades 3 (CA: 8-9 years) and below, thereby limiting their text generation (McCutchen, 1996, 2006). After grade 4 (CA: 9-10 years), these processes should have developed sufficient fluency to reduce working memory demands, although transcription still contributes to writing across elementary and into junior high: grades 7-9, CA: 12-15 years (Berninger & Swanson, 1994; Graham, Berninger, Abbott & Whitaker, 1997). The transition between school years 3 and 4 is therefore an important time in the development of transcription and text generation skills. 

However, writing development is still not fully understood (Graham et al., 2013). For example, there is no common agreement on what is meant by development in writing, and its precise nature is not fully known (Wray & Medwell, 2006). The next section will focus on literature concerning the nature of writing development and its relation to oral language development. 

1.4 Writing Development 
Unlike spoken language, written language generally develops in the context of formal instruction (Berninger & Richards, 2002), although emergent writing skills can appear before this, for example children’s language specific scribbles or writing of own name (Clay, 1985; Ferreiro & Teberosky, 1982; Tolchinsky, 2006). As is often the case with oral language development, children move from writing single words to phrases, then to clauses and sentences, and finally to more complex syntactic constructions and text level discourse structures (Berninger et al., 1996, 2006). Thus, performance at the word, sentence and discourse levels within children’s writing may not be developed to equivalent levels (Berninger, Mizokawa et al., 1994). 

Children continue to develop their transcription and text generation skills throughout the primary years (Berninger & Abbott, 2010; Berninger et al., 1996; Puranik et al., 2008). However, writing development has been relatively neglected within the research literature (Dockrell, Connelly et al., 2014) and few studies have looked at how different aspects of writing develop alongside each other (e.g. word, sentence and discourse level skills). Macrostructural aspects of writing will be considered first, followed by considering research about writing at a microstructural level. Macrostructural aspects of children’s writing involve the overall organisation, structure, content and effectiveness of the text at the discourse level (Hall-Mills & Apel, 2015; Tolchinsky, 2016). Studies have shown that children continue to develop their understanding of genre and narrative structure into middle childhood: around 12-13 years of age (Berman & Nir, 2007). Consistent with the idea that text level discourse structures are later to develop than word and sentence level structures (Berninger et al., 2006), aspects of text structure and organisation may be slower to develop in young children. For example, Dunsmuir and Blatchford (2004) found that the structure and organisation of children’s written compositions were slower to develop than aspects of meaning, punctuation, spelling and handwriting in 5-7 year old children. Furthermore, a study by Babayiğit and Stainthorp (2010) noted the structural and organisational simplicity of children’s writing in grade 2 (CA: 7-8 years). For example, in their study, 89% of the children used either none or only one linking expression.

There has also been limited research into the development of writing at the microstructure level (Hall-Mills & Apel, 2015). This refers to the “text base where the writers conveyance of meaning is structured at the word, sentence and discourse level” (Hall-Mills & Apel, 2015, p.243), and includes such things as spelling, punctuation, vocabulary choices, syntactic complexity and the amount of text written (Hall-Mills & Apel, 2015; Tolchinsky, 2016). Studies have shown significant developments in the microstructure of children’s writing through primary school, but with some differences in the sensitivity of different measures at and across different ages (e.g. Beard & Burrell, 2010; Dockrell, Connelly, Walter & Critten, 2010, 2014; Dunsmuir & Blatchford; Nelson & Van Meter, 2007; Wagner et al., 2011). For example, writing productivity measures, such as the total number of words written, have tended to consistently and significantly increase with age within the grade 1-6 age range (CA: 6-12 years, e.g. Dockrell, Connelly et al., 2014; Hall-Mills & Apel, 2015; McMaster & Espin, 2007; Nelson & Van Meter, 2007; Puranik et al. 2008, Wagner et al., 2011). Regarding sentence level skills, Berninger, Nagy and Beers (2011) showed that these develop across the school years. This is in line with earlier linguistic studies looking at grammatical development in writing, which have shown that many linguistic constructions in writing increase in length and complexity (e.g. Harpin, 1976; Loban, 1976; Perera, 1984). However, while studies have generally found that syntactic complexity in writing increases with age, there have been mixed findings within the literature regarding significant changes across years. For example, in the case of mean length of T-unit (a measure of written syntactic complexity), some studies have found significant improvements across years (e.g. Wagner et al., 2011), whereas others have not (e.g. Puranik et al., 2008). These differences may be partly explained by genre differences (Hudson, 2009), or by the fact that this kind of measure may show a step-wise progression, with significant differences not always been shown across adjacent years (e.g. Berman & Verhoeven; Puranik et al., 2008).  

There has been very little research on the development of punctuation in children’s writing (Hall, 2009; Puranik et al. 2008), although there is some evidence that children move from simply ignoring it and not using it, to viewing it as a graphic feature and then towards understanding its linguistic and grammatical functions (see Hall, 2009). Like MLTU, results regarding the development of punctuation have also been mixed across studies, with some showing significant improvements with age (e.g. Dockrell, Connelly et al., 2014), and others not (e.g. Puranik et al., 2008; Wagner et al., 2011). This may reflect differences in the way that punctuation has been assessed across studies. For example, measures of accuracy (as used in the Puranik et al., 2008 and Wagner et al., 2011 studies) have generally been less able to show significant developments than measures of productivity (as used in the Dockrell, Connelly et al., 2014 study).

The next section will consider how writing development is related to oral language development.

1.4.1 Writing development and its relation to oral language
Written language is described as a secondary form of language, appearing after children begin to speak and highly dependent on the existing oral language system (Berninger, 2000). Furthermore, the four language systems (speaking, listening, reading and writing) are thought to develop as separate but integrating functional systems that interact and overlap, rather than developing in discrete, sequential stages (Berninger, 2000; Berninger et al., 2006). Each has its own developmental trajectory, with full development of writing occurring relatively late compared to the other language systems (Berninger, 2000). This means that writing has the potential to be influenced by the oral language and reading systems, and to a lesser extent to influence them (Shanahan, 2006).
It can take many years before children are as proficient in writing as they are in speech (Bereiter & Scardamalia, 1987). Early in the school years, oral language leads the production of written text and forms an essential foundation for typical development of written language (Shanahan, 2006). There are parallels between oral and written modalities and although over time the processes diverge, there are continual links between them (Dockrell & Connelly, 2009; Hidi & Hildyard, 1983). As children become more skilled in both writing and speaking, eventually written language can feed back into spoken language development (e.g. Perera, 1984; Dockrell & Connelly, 2009). 

Learning to write makes new linguistic demands on children, and structures in writing and speech do differ to a considerable degree (Perera, 1984). There is a difference in style and register between speaking and writing, and this can be hard for young writers to cope with, especially with the challenges that transcription brings (Myhill, 2009). The production of written language is more cognitively demanding than spoken language, as higher level language production competes with lower level mechanical aspects such as spelling and handwriting, for limited working memory capacity (Bourdin & Fayol, 1994; 2000; 2002). Bourdin and Fayol (2000) argued that this is particularly the case for children, when these mechanical aspects have not yet been automised. Because of this, along with the need to learn how to generate language for a spatially and temporally distant audience (i.e. without face-to-face ongoing verbal and nonverbal feedback), the linguistic complexity of children’s written language production is often more limited than their spoken language production (Bereiter & Scardamalia, 1987). Thus, the linguistic constructions that children use during the initial stages of writing development are not typically as complex or sophisticated as those used in speech (Donaldson & Cooper, 2013), and most children demonstrate this pattern of a lower level of linguistic maturity in writing up to about 9 or 10 years of age (Bourdin & Fayol, 2000; Perera, 1984).

Donaldson and Cooper (2013) described how early research showed young children acquire many linguistic devices in the spoken form first, and only after a period of consolidation in speaking will these be carried over and used in their writing (e.g. Kroll, 1981; Loban, 1976; Perera, 1984). Indeed, Loban (1976) illustrated how written and oral language develop in parallel, but that linguistic constructions do not tend to appear in writing until about a year after they do in speech. For example, there is a significant relationship between the complexity of syntax (density, embedding) used in speech and writing, with oral development preceding written development, but this difference steadily declines through the primary school age range (Hunt, 1965; Loban, 1963). Thus, children must use complex syntactic structures, such as connectives and subordinate clauses, in their speech first before they can use these in their writing (Latham, 2002).

Perera (1986) found that as children grew older, there became an increasing differentiation between children’s speaking and writing. She found that by the age of 8 children were using linguistic constructions in their writing that they rarely used orally, that they were editing oral constructions out of their writing, and not simply writing as they would speak. However, this viewpoint has not been universally supported. Pea and Kurland (1987) asserted that novice writers produce text in an isolated linear way, with no relation to an intended audience. They described this as a ‘memory dump’, a linear process of writing in which oral speech conventions are literally translated into written language. Perera (1984) did, however, concur with the idea that children’s writing grows out of their oral language patterns. Furthermore, she asserted that ability in writing grows initially out of a solid foundation in oral language, and that grammatical development in writing builds on oral language. She referred to Kroll’s (1981) four phases of developmental relationships between speaking and writing to support this. 

The first of these phases was described as a ‘preparation phase’ in which children are learning the basic mechanisms of handwriting and spelling, and practising composing in order to use the oral language resources they have for independent writing. Children’s writing skills during this phase are minimal, and speaking and writing are therefore conceptualised as essentially separate processes. Next comes a consolidation phase, in which children’s writing is strengthened by drawing on their oral language competence. Writing and speaking are relatively integrated: children can express in writing what they can already convey in speech, and this is the phase where writing relies heavily upon a spoken language repertoire. Although Kroll (1981) asserted that writing does not remain identical to speech for long, this is the period in which it is the most ‘speech-like’, and often very similar to speech written down. Following this is a ‘differentiation phase’, when composing is becoming automatic, and children are becoming aware of the differences between speaking and writing. In this phase, writing begins to diverge from speech, taking on its own distinctive functions, syntactic structures and patterns of organisation. Thus, children have to learn that writing is not simply speech written down. Finally there is an ‘integration phase’, in which children have control of both oral and written language and are therefore able to make appropriate linguistic choices in both. Kroll (1981) proposed that during this phase, writing and speaking are appropriately differentiated at the same time as being systematically integrated. Thus, these phases show how beginning writers write as they speak, but gradually become aware of the differences in style between the two forms of language.

Kroll (1981) suggested that the boundaries between phases are imprecise, with large individual differences and processes often happening simultaneously, making it difficult to assign chronological ages to them. However, Perera (1984) suggested that the ‘consolidation phase’ begins at around 6 or 7 years of age, the ‘differentiation phase’ around 9 or 10, and the ‘integration phase’ around 12. Thus, these phases provide a rough indication of how speaking and writing relationships develop along a continuum, rather than in discrete developmental periods (Perera, 1984).

While Kroll (1981) acknowledged that this kind of model oversimplifies development, it is still useful because it is unique in giving broad outlines of the changing relationship between speaking and writing across the course of development. Kroll (1981) based his ideas for this model on both theoretical and practical accounts of how children’s spoken and written language development are related. The model was consistent with “a good deal of informed opinion” (p.41), but was not based on extensive research evidence. Thus, while there is general theoretical support for this model, there is little research data that has specifically evaluated these phases.






CHAPTER 2: LITERATURE REVIEW II 
Spelling and Language Relationships with Writing

Chapter 1 set out the skills involved in writing development. This chapter will review the evidence for the role of transcription processes, and in particular spelling skills, in developing writing. It will then consider studies which have looked at oral language and writing relationships. The rationale for the present study and its research aims will be presented at the end of the chapter.

2.1 Spelling and Writing Relationships
Transcription involves the process of translating linguistic representations into written symbols using spelling and handwriting or keyboarding. Graham and Harris (2000) asserted that “writing development is dependent on the mastery of transcription skills” (p.10). The important role of these processes in compositional quality and productivity has been shown in a large number of studies throughout the primary years, as well as with older children (e.g. Abbott, Berninger & Fayol, 2010; Berninger, 1999; Berninger et al., 1992; Graham, 1999; Graham et al., 1997; Limpo & Alves, 2013; Puranik & Al Otaiba, 2012), and even in adults (Bourdin & Fayol, 2002; Connelly, Campbell, MacLean & Barnes, 2006; Hayes & Chenoweth, 2006). Although used together to translate oral language representations into written language, spelling and handwriting are separable skills (Berninger, 2000), and this section will focus on the influence of spelling skills on writing.

Spelling has been shown to be the most stable literacy skill in primary school children (Abbott et al., 2010; Desimoni, Scalisi & Orsolini, 2012). The mastery of spelling is said to be a prerequisite to extended text generation (e.g. Berninger et al., 1995) and mastering these spelling skills is one of the major barriers to the production of written text in young English-speaking children (Arfé, Dockrell & De Bernardi, 2016). Learning to spell is a considerable challenge for children (McCutchen, 2006), especially in the case of English, where there are variable letter-sound mappings and complex orthographic rules (Venezky, 1970). While the linguistic generation of words, sentences and paragraphs (text generation) is considered a high level process, transcription is often considered a low-level process. However, this view can detract from the complex linguistic nature of the transcription process related to spelling (Arfé, De Bernardi, Pasini & Poeta, 2012). For example, there is a consensus that wider language skills beyond phonology and orthography are involved in spelling skills (Arfé et al., 2012), and previous research has highlighted the important role of vocabulary knowledge in learning to spell (Fraser & Conti-Ramsden, 2008; Walley, Metsala & Garlock, 2003), as well as that of grammatical knowledge (Magnusson & Naucler, 1990; Nagy, Berninger & Abbott, 2006 ; Nunes, Bryant & Bindman, 1997; Plaza & Cohen, 2004; Richards et al., 2006). Thus, although considered a low-level skill, spelling is complex and multi-faceted (Arfé et al., 2012).

There are several ways in which difficulties in spelling might affect children’s writing. For example, a misspelled word could obscure the writer’s intended message; poor spelling can also influence judgements of overall writing quality (e.g. Marshall & Powers, 1969). As transcription demands in beginning writers are high, the resource demands that spelling imposes can affect other writing processes, such as planning, content generation and sentence construction, due to limited working memory capacity (Berninger 1999; Berninger & Swanson, 1994; Graham, 1999; Kellogg, 1996; McCutchen, 1995, 1996, 2006). Having to consciously think about how to spell words whilst composing text can affect the translating of ideas into words and sentences, as there may be a misfit between the writer’s intended message and how this is expressed at the point of translation (Graham, Harris & Fink-Chorzempa, 2002). Furthermore, it can lead to reduced productivity in terms of the amount of words written, compared to those without spelling difficulties (Connelly et al., 2006; Gregg, Coleman, Davis & Chalk, 2007), and can even have an effect on the use of vocabulary and lexical diversity (Sumner, Connelly & Barnett, 2014). This may be due to children selecting words that they are able to spell, which may lead to less precise expression of meaning. Both lexical diversity and the amount of text produced have been shown to have an impact on compositional quality (e.g. Graham et al., 1997; Olinghouse, 2008; Olinghouse & Leaird, 2009). Difficulties in spelling can also affect children’s confidence in writing, leading them to feel that they cannot write and to avoid writing (Graham, 1999). 

The evidence for the important role of spelling in writing comes from research that shows that (a) spelling is a significant predictor of writing quality and productivity; (b) there are differences between transcribed and dictated text; and (c) spelling intervention can improve aspects of writing. These findings will be elaborated on in the following sections.

2.1.1 Spelling as a predictor of writing outcomes
A consistently positive relationship has been found between spelling and writing ability across the primary and secondary school years (e.g., Abbott et al., 2010; Dockrell, Lindsay & Connelly 2009; Graham et al., 1997; Hogan & Mischler, 1980; Juel, 1988; Parker, Tindal & Hasbrouck, 1991) and also with younger kindergarten children (CA: 5-7 years, Puranik & Al Otaiba, 2012). 

Over 25 years ago, Juel (1988) found that spelling posed a considerable problem for poor writers in first grade (6-7 years). She followed 54 children, from an area of low socio-economic status (SES), from grade 1 to grade 4 (CA: 6-10 years). Children wrote a story based on a picture in each grade, and these were scored holistically on a 1-9 point scale (1-7 in grade 1). The children were then asked to orally tell a story about the same picture, one or two weeks after the written compositions were completed. These oral stories were transcribed and scored using exactly the same 1-9 criteria as the written stories (called an ‘ideas’ score). Juel found that spelling performances on standardised measures (Wide Range Achievement Test, WRAT, Jastak, Bijou & Jastak, 1978; and the IOWA Test of Basic Skills, Hieronymous, Lindquist & Hoover, 1980) accounted for 29% of the variance in the quality of beginning writers’ compositions (after controlling for the ideas score from the orally produced story). However, the influence of spelling decreased with age, and by grade 4 it only accounted for 10% of the variance. Conversely, the influence of the higher level skill of idea generation (based on the oral story telling) on the children’s writing quality increased from 8% variance in grade 1 to 30 % in grade 4 (after accounting for spelling scores). Furthermore, of 21 poor writers within the cohort, 7 were found to be poor spellers but have good ideas; 7 were good spellers but had poor ideas; and 7 were both poor spellers and had poor ideas. Juel (1988) suggested that this added weight to the ‘simple view of writing’ (Juel et al., 1986), in that poor writers were either poor spellers, poor idea generators (i.e. poor at oral storytelling) or both. This led her to conclude that the low-level skill of spelling controls the act of writing to a certain extent (even though spelling was not taken into account when scoring the writing). She argued that this may have been due to children being unwilling to write words they could not spell, as struggling with the spelling of words may have made it very difficult to write the story.

Concordant with the idea that spelling may exert the most influence in beginning writers and then gradually decrease is research described by Berninger and Swanson (1994). In Berninger and colleagues’ research with 100 children in each of grades 1-9, transcription-related measures (i.e. neuropsychological skills that impact on spelling and handwriting) were strong predictors of writing quality in the primary grades 1-3 (CA: 6-9 years), but this influence decreased in the intermediate grades 4-6 (CA: 9-12 years) and junior high grades 6-9 (CA: 12-15 years). Based on a reanalysis of the data from 600 children from grades 1-6 (CA: 6-12 years) collected in an earlier study (Abbott & Berninger, 1993), further research in 2002 by Berninger, Abbott et al. showed that covariance between spelling and compositional productivity was significant in grades 1, 3 and 4 only, and the covariance between spelling and compositional quality was significant in grades 1, 2 and 3 only. These results confirmed that spelling was most likely to constrain both quantity and quality of texts during the primary grades. Having said this, other research has shown that transcription processes can constrain written composition in adults as well (Bourdin & Fayol, 2002; Chenoweth & Hayes, 2006) and are therefore robust processes across the life span (Abbott et al., 2010). 

Graham et al. (1997) used structural equation modelling (SEM) to explore the role of mechanics (handwriting and spelling) in compositional quality and productivity in 600 children from grades 1-6 (CA: 6-12 years). There were 100 children in each year group (50 boys, 50 girls), who were diverse in terms of ethnicity and SES (mother’s educational level), with 51% of mothers having completed college or post-graduate study. Compositional productivity was measured through total number of words written (TNW), and compositional quality was based on a 5-point holistic scale relating to where children were in terms of grade expectations. Spelling was measured using both a standardised measure (Wide Range Achievement Test – Revised, WRAT-R, Jastak & Wilkinson, 1984), and by calculating the percentage of words spelled correctly in the written compositions. They found handwriting and spelling together accounted for a large amount of variance in writing productivity (41-66%) and quality (25-42%). The structural equation models showed there was a significant direct path from spelling to writing productivity in grades 1-3 (CA: 6-9 years), but the contribution to productivity in grades 4-6 (CA: 9-12 years) and to writing quality across these grade levels was indirect through handwriting. They postulated that this may be because older children had learned to only use words they were certain of spelling, given that 95 percent of words were spelled correctly within this age range, and although younger children were misspelling four times as many words, they still spelled 83 percent of words correctly.  

Abbott et al. (2010) also used SEM, but in a longitudinal study of 213 children in grades 1-7 (CA: 6-13 years). Two cohorts were followed from grades 1 to 5 and 3 to 7 respectively, to assess relationships between spelling, handwriting and composing, as well as between spelling, composing, word reading and text comprehension. Although the sample was diverse in terms of ethnicity and SES, the parents were on average highly educated (about 80% having completed college or post-graduate study) and almost all of the children’s writing scores were above the population mean. The WIAT-II (Wechsler Individual Achievement Test, 2nd edition, Wechsler, 2001) was used to measure spelling, written expression, word reading and reading comprehension. Autoregressive models were stable across years (i.e. statistically significantly correlated with themselves from one grade to the next), with spelling and word reading being the most stable from grades 1-7, and handwriting the least stable.

When longitudinal structural equation models were carried out, with a one year lag (i.e. grade 1 scores to predict grade 2; grade 2 scores to predict grade 3, up to grade 6 scores to predict grade 7), the longitudinal path from spelling to written composition was consistently significant from grades 1 through to 7. This relationship was reciprocal in grades 3-6, where composing also influenced spelling skills. This showed that especially in these middle grades when the writing requirements of the curriculum increase, these skills do not develop in isolation. 

This longitudinal relationship between spelling and composing was much more consistent than the relationship between handwriting and composing, which was only significant in grades 3-4 (when cursive writing is usually introduced). Abbott et al. (2010) therefore suggested that the previous research of Graham et al., 1997, concerning relationships between handwriting and composing may reflect concurrent relationships within grade, rather than longitudinal relationships across grades. The results of Abbott et al.’s (2010) study supported Juel’s and colleagues’ ‘Simple View of Writing’, in which writing = ideas + spelling (Juel, 1988; Juel et al., 1986), and the idea that spelling forms a bridge between idea generation and text generation. The fact that spelling to text composing was the only consistent relationship from grades 1-7 for either reading or writing, lead Abbott et al. (2010) to suggest that “spelling may from the very beginning be the critical skill for developing word wizards and competent composers”  (p.28).

Puranik and Al Otaiba (2012) also emphasised the importance of spelling for writing in their study kindergarten children (CA: 5-7 years). A large and diverse sample of 242 kindergarten children completed measures of writing, spelling and handwriting, reading skills, oral language, and verbal and non-verbal IQ, as well as considering children’s SES, gender and age. Writing was scored for TNW and total number of ideas but as these were correlated very highly, only TNW was used in the analyses. The results of multiple regression analyses showed spelling and handwriting, as well as the SES indicator, to be significant unique predictors of the number of words that the children wrote, after controlling for all the other variables mentioned above. The importance of spelling and handwriting for the writing of these young children is not surprising, given that transcription skills are thought to particularly constrain writing in beginning writers.

Spelling is also important for writing attainment in populations with oral or written language impairments. Berninger, Nielson, Abbott, Wijsman, and Raskind (2008) used SEM to predict written composition from handwriting (an alphabet task) and spelling (WRAT-3, Wilkinson, 1993) in children with dyslexia and their parents with markers of dyslexia. They identified a significant path from spelling (but not handwriting) to written composition for both the children and their parents. More recently, Sumner, Connelly and Barnett (2013) also found that spelling was significantly correlated to writing quality in children with dyslexia, as well as being a major influence on their writing speed (compared to both chronological-age and spelling-ability matched groups).

Children with language impairments (LI) have been shown to struggle with spelling throughout the school years, which influences their ability to produce written texts (e.g. Bishop & Clarkson, 2003; Connelly, Dockrell, & Barnett., 2012; Dockrell et al., 2009; Mackie & Dockrell, 2004; Williams, Larkin, & Blaggan., 2013). Dockrell et al. (2009) followed 58 students with a history of specific language impairment from the age of 8 to 16 years, examining relationships between language, literacy and non-verbal ability and written text production. Path analyses showed that spelling was a significant predictor of writing outcomes concurrently at age 16, as well as longitudinally. Dockrell, Ricketts, Charman and Lindsay (2014) replicated the finding that spelling was a unique significant predictor of writing for children with LI. Other studies have also shown the unique significant role of spelling for writing quality in groups of children consisting of those with LI together with controls matched for age, language, spelling or vocabulary (Connelly, Dockrell, Walter, & Critten, 2012; Dockrell & Connelly, 2015; Williams et al., 2013).   

However, not all studies have found a clear relationship between spelling and writing. A small number of studies of the writing skills of children speaking languages with more transparent orthographies than English have shown that spelling does not constrain text generation in the same way in the early stages of writing development (e.g. in Turkish: Babayiğit & Stainthorp, 2010; Dutch: Drijbooms, 2012; Finnish: Maki, Voeten, Vauras, & Poskiparta, 2001). This may be due to the relative ease of spelling development in these languages, as the effect of spelling on text production may be reduced by the regularity of the orthography (Arfé et al. 2016).

Furthermore, a study conducted by Olinghouse (2008) with third grade students (CA: 8-9 years) found that, although spelling accuracy correlated significantly with writing quality, it ceased to be significant when it was entered into a hierarchical linear model with other predictors, such as gender, compositional productivity, full-scale IQ, and grammatical understanding, all of which were significant within the model. Although no explanation was given as to why this might be the case, it could be postulated that the contribution of spelling was indirect through compositional productivity. However, in contrast to previous studies using the same measure (e.g. Graham et al, 1997; Parker et al., 1991; Tindal & Parker, 1989), spelling was not significantly correlated with compositional productivity scores. This may have been due to the differences in participant characteristics in terms of SEN, as some of these other studies included a larger proportion of children with SEN. 

Spelling was also not found to be a significant predictor for writing quality or productivity in a study by Kim, Al Otaiba, Folsom, Greulich, and Puranik (2014) involving first grade children (CA: 6-7 years). The authors suggested that this may be because of the high covariance between the reading and spelling measures at this age. Conversely, other studies by Kim and colleagues have shown spelling to be a significant predictor of writing outcomes. For example, in a study comprising a mixed grade 2/3 sample in the age range of 7-9 years, Kim, Al Otaiba, Wanzek, and  Gatlin (2015) found that spelling was a significant predictor of writing quality. Further, when kindergarten spelling and reading skills were considered together in one factor, they significantly predicted first grade writing quality and productivity (Kent, Wanzek, Petscher, Al Otaiba & Kim, 2014), and third grade writing quality (Kim, Al Otaiba, & Wanzek, 2015).

These studies have established that spelling is an important predictor for writing outcomes, especially within the primary age range. However, Graham et al. (2002) advised that results regarding the relationship between spelling and writing must be interpreted with some caution, as spelling may also be considered an outcome of writing practice and instruction (Graham, 2000). 

2.1.2 Written vs dictated texts
Further evidence for the importance of transcription for writing comes from studies that have compared written and dictated texts (where children dictate a story verbally to an adult who transcribes it for them). If differences are found between the two conditions, these could be explained by the additional transcription demands present during writing (McCutchen, 2006). Several such studies have shown that texts written by children are typically shorter than those that have been dictated (Hidi & Hildyard, 1983; McCutchen, 1987; Scardamalia & Bereiter, 1979). Despite the increased length, the dictated tasks did not generally lead to improvements in the quality of the compositions compared to the written tasks. However, differences in quality have been found in younger children in the beginning stages of writing (CA: 5-8 years), in children with learning difficulties and in poor writers (Graham, 1990; King & Rentel, 1981; Pontecorvo & Zucchermaglio, 1989). 
It is methodologically difficult to cleanly separate out transcription from text generation and there are several confounding factors in comparing writing with dictation. For example, when children dictate their stories, they are unable to visibly see the text, as they can when writing; the task may be approached differently if children see the task as a spoken rather than a written one (Graham et al., 1997); and speed of production is different in the two modalities. Scardamalia and Bereiter (1979) introduced a third condition in which dictation was slowed down to the rate of the children’s written production, and showed that both rate and mechanics influenced the length of compositions. However, differences in the quality of written texts across the three conditions were small, in both fourth and sixth grades (CA: 9-10 years and 11-12 years respectively), leading them to conclude that transcription does not play a large role in writing quality for this age range. 
Thus, while these studies do not separate out the influences of spelling and handwriting, they do give an indication that the demands of transcription affect the amount of text written, and also the quality of writing in younger children and those with issues with writing. 
2.1.3 The influence of spelling instruction on writing ability
Few intervention studies have looked at the influence of spelling instruction on writing ability, and these have had mixed results. They have, however, generally shown that spelling instruction can have a positive impact on children’s writing, adding weight to the idea that spelling may be a causal factor in writing development. These will be described below.
Berninger et al., (1998) designed an intervention study to ascertain the most effective teaching of spelling for children with poor spelling skills. One of the research questions included whether training in spelling would transfer to text generation for children with poor spelling: spelling intervention might lead to improvements in spelling and these would result in improvements in composition. The study included 128 second grade children (CA: 7-8 years), whose parents had a range of educational levels (as a proxy for SES). Ten percent of these were being treated by speech and language therapists and a further nine percent had language problems before entering school. There were seven spelling treatment groups that all consisted of the same structure except for slight differences in the way that spelling was taught. Sessions included teaching the alphabetic principle (5mins); 48 words in the spelling inventory taught using one of the experimental treatments (7mins); and compose and share compositions by reading them (8mins). The control group were given phonological awareness (10mins) and orthographic awareness (5mins) training, as well as time for composing and reading compositions (5mins). Children participated in 24 x 20 minute sessions. Compositional productivity was assessed through TNW within the compositions that were produced at each of the 24 sessions, and the total number of correctly spelled words was also assessed. No measure of compositional quality was used. Results showed that all 7 treatment groups improved significantly more than the controls on the words that were taught in the sessions, and all groups improved on the standardised spelling tests, with no difference between treatment and control. This showed that generally, all the approaches were reliable in improving spelling skills, but no one approach was better than another. Hierarchical linear modelling growth curves showed that all 8 groups (treatment and control) resulted in greater length of compositions and number of words correctly spelled within the compositions, but only one of the treatment conditions resulted in faster growth than the control. This was the phoneme-letter(s) method for practising words, which reinforced the first layer of the intervention based on the alphabetic principle. The fact that training in spelling transferred to improved length and spelling within compositions led Berninger et al. (1998) to suggest that rather than spelling being a purely modular process, it has functional links with text generation. Applying this to practice, they also concluded that educators who want to improve the written compositions of beginning writers should focus on spelling as well as the cognitive processes of writing, in order to equip beginning writers with the transcription skills they need to translate ideas into written language. The authors recognised the limitations of only teaching mono-syllabic words in the sessions, and that teaching connections between phonology, orthography, morphology and semantics for polysyllabic words also needs to be explored. 
Given that the length of composition improved for all groups (including the control) and only one of the treatment groups showed faster growth compared to controls, it could be argued that practising composing was a key part of the improvements, as this was included also in the control condition. Furthermore, as there was no measure of compositional quality included in this study, it was impossible to ascertain if spelling instruction would have improved the quality, as well as the quantity, of written texts.
The Berninger et al. (1998) study gave some preliminary support to a direct link between spelling and written output, but more research was needed, to replicate and expand the findings. Therefore, Graham et al. (2002) carried out a further study building on the Berninger et al. study in several important ways: writing was assessed for both productivity and quality; children were assessed 6 months after the intervention to see if results were maintained over time; there were 16 hours of instruction (twice as many as in Berninger et al., 1998); and students with a wider range of learning disabilities were included. Forty-eight grade 2 children (CA: 7-8 years) experiencing difficulties in learning to spell were assigned to two groups: spelling intervention or control (equivalent maths instruction). The spelling intervention consisted of 48 x 20 minute sessions of supplementary spelling instruction, in which the children were taught letter-sound combinations, spelling patterns or rules involving short and long vowels and frequently occurring phonographs or rimes. Accuracy and fluency and verifying correctness of spellings were emphasised, and students’ lexical knowledge was strengthened by teaching words that frequently occur in the writing of children of this age (Graham et al., 2002). At pre-test and post-test children were given story writing probes that were assessed for both TNW and compositional quality, based on an 8-point holistic scale. At maintenance, the story construction subtest of the Test of Written Language-3 (TOWL-3, Hammill & Larsen, 1996) was used. The writing fluency subtest of the Woodcock Johnson-Revised (WJ-R, Woodcock & Johnson, 1990) was also given at all 3 time points. This involves writing sentences from 3 written words that accompany a picture. Text generation is required to link the provided words into a sentence (translation) under timed conditions, but little idea generation or planning is required (Graham et al., 2002). At post-test, after adjusting for pre-test scores, results showed that there were statistically significant differences between the two groups on their spelling scores, with the spelling intervention group performing better. Writing fluency, as measured by the WJ-R, also showed greater improvement for the spelling intervention group compared to the maths intervention control group. However, contrary to the authors’ expectations, there was no effect for story length (TNW) or quality. At maintenance, the spelling advantage was maintained by the spelling intervention group. However, the difference in writing fluency between the two groups was no longer significant and there was still no spelling intervention treatment effect for story length or quality.

Findings from this study extended Berninger et al.’s (1998) finding that there is a link between spelling and writing development, evidenced by the fact that spelling instruction did transfer to aspects of children’s writing: the ability to construct written sentences. This represents a significant improvement for those who find writing challenging. However, the fact that the spelling instruction in Graham, et al.’s (2002) study did not enhance the length or quality of children’s written compositions, pointed to the need for additional research in this area.

A further intervention study to look at the influence of spelling instruction on writing was carried out by Berninger, Vaughan et al. (2002) with third grade children (CA: 8-9 years) with low compositional fluency: composing under time constraints, measured by the WJ-R fluency subtest described above. Ninety-six children were assigned to four intervention groups: spelling; composing; combined spelling plus composing; treated control of writing practice with no instruction. The composing intervention group focused on planning, translating and revising, and children were prompted to think about text, sentences, and words when doing so. All the treatment groups improved on compositional fluency, the writing skill for which they were selected.  This concurs with the Graham et al. (2002) study that spelling instruction can increase children’s ability to generate sentences under timed conditions. Also similar to the Graham et al. (2002) study, the spelling alone treatment improved spelling but did not improve compositional quality. Only the combined spelling plus composing treatment increased both transcription (spelling) and the quality of compositions. This demonstrated that within what the authors called “the third grade transitional stage of writing development”, the quality of children’s written compositions seemed to be dependent on more than transcription skills (Berninger, Vaughan et al., 2002, p.302).

Graham and Santangelo (2014) carried out a comprehensive meta-analytic review of spelling instruction studies, to establish the effectiveness of formally teaching spelling, and its impact on other aspects of literacy. They reported that spelling instruction improved children’s spelling performance compared to no or unrelated instruction, and that these gains generalised to spelling in writing. Spelling instruction also led to improvements in phonological awareness and reading. However, none of the six studies that looked at whether spelling instruction improved writing ability (with a mixture of typically developing students and those who struggled with literacy in grades 1-6) found a statistically significant improvement in children’s writing performance. This was contrary to what was anticipated, and Graham and Santangelo (2014) suggested a possible reason for this could be a lack of frequent writing instruction in the classrooms of the students included in the study.  Because of the hypothesised importance of spelling for writing, and the small number of studies included, they again recommended that more research is needed in this area. 

Thus, although the importance of spelling skills for writing ability has been established theoretically, and demonstrated by various studies across a wide age range and with different populations, there still seems to be some inconsistency within these results (Kim, Al Otaiba & Wanzek, 2015). More research is needed to fully understand the influence of spelling and transcription skills on children’s writing, and how these interact with other skills needed for writing throughout development (Graham et al., 2002). Although there has been more research looking at spelling and transcription skills than at oral language skills in writing development, it has been demonstrated above that the link between spelling and writing is less than clear. Furthermore, the skill of writing “requires more than transcription skills; it requires the co-ordination and integration of a myriad of language and cognitive skills” (Puranik & Al Otaiba, 2012, p.1526). Although oral language can be seen as crucial for written language development (as text generation involves turning ideas into units of oral language), little research has looked at explicit links between the two (Dockrell & Connelly, 2009; Shanahan, 2006). The following section will focus on the relationship between oral language skills and writing.

2.2 Oral Language and Writing Relationships
Chapter 1 described how there is reason to believe that writing draws on some of the same knowledge as speaking, as both oral and written language make use of vocabulary, morphological, syntactic, and pragmatic knowledge (Coker, 2006). It is clear that oral language development and writing development are closely linked (see section 1.4.1), and that oral language has the potential to influence written language development. However, the nature of this relationship is uncertain, and it is likely that it is more complex than merely depending on the same underlying cognitive abilities (Shanahan, 2006). Furthermore, Donaldson and Cooper (2013) commented on the considerable scope for further research examining the nature and extent of changing developmental relationships between spoken and written language.

The following sub-sections will focus on the evidence for the influence of oral language on writing, beginning with studies that have examined the writing of children with LI, followed by those that have explored oral language and writing relationships. This includes those that have included composite measures of oral language, as well as different components of oral language, with typically developing children and children with LI, both concurrently and longitudinally.

2.2.1 Children with language impairments and writing
The growing number of studies investigating the written language skills of children with LI can inform our understanding of the importance of oral language skills for written language production: they provide an opportunity to explore the relationships between oral and written language, and to look at ways in which components of the oral language system might enhance or limit the production of written text (Dockrell & Connelly, 2009, 2015). Indeed, much of what we know about the connections between oral and written language have come from studies involving children with atypical development, although no thresholds of oral language competence to support writing have been identified (Shanahan, 2006).

It is well established that reading and spelling can be a problem for children with LI, and that these difficulties continue through the teenage years into adulthood (e.g. Clegg, Hollis, Mawhood, & Rutter, 2005; Johnson et al., 1999). Given that this is the case, it would not be surprising if an oral language difficulty was also associated with difficulties in writing (Smith-Lock et al., 2009). Indeed, studies have found this to be the case. For example, children with LI exhibit more grammatical errors and grammatically unacceptable sentences when writing, less grammatically complex sentences, shorter texts and less lexical diversity, lower levels of organisation and coherence, and difficulties in spelling and punctuation, than their chronological age-matched (CA) peers (Bishop & Clarkson, 2003; Dockrell, Lindsay, Connelly & Mackie, 2007; Dockrell et al., 2009; Fey, Catts, Proctor-Williams, Tomblin, & Zhang, 2004; Gillam & Johnston, 1992; Mackie & Dockrell, 2004; Mackie, Dockrell, & Lindsay, 2013; Scott & Windsor, 2000; Williams et al., 2013). 

Generally, the writing of students with LI has been at an equivalent level to either language age-matched (LA), or spelling age-matched peers (e.g Dockrell & Connelly, 2013; Mackie et al., 2013; Williams et al., 2013), suggesting that the level of language experience of the LI group is related to their writing difficulties (Mackie et al., 2013). However, children with LI have shown difficulties with morphological errors, and especially verb morphology, that go beyond CA and LA matched peers (Mackie & Dockrell, 2004; Mackie et al., 2013; Windsor, Scott & Street, 2000), indicating that this may be a specific area of difficulty for these children (Mackie et al., 2013). For example, Windsor et al. (2000), studied the spoken and written performance of 20 children with LI, aged 10 to 12 years, matched to both CA and LA groups. They found that verb errors were the key aspect that separated children with LI from the CA and LA matched groups. The children with LI had substantial difficulty with the regular past tense, and most of the errors were omission errors i.e. zero marking rather than misapplication or over-regularisation of irregular forms. Windsor et al. (2000) argued that it was not surprising that past tense -ed was a particular deficit for these children, as this complements similar findings for the spoken language of younger children with LI (e.g. Marchman, Wulfeck & Ellis Weismer, 1999; Rice, Wexler & Cleave, 1995). The fact that it was the written language samples, rather than the spoken language samples, that differentiated the children with and without LI, showed that writing is a sensitive indicator of language difficulties, as well as demonstrating the importance of evaluating children’s written language skills. Indeed, several studies comparing oral and written performance, have found significant increases in error rate when writing as opposed to speaking (e.g. Gillam & Johnston, 1992; Scott & Windsor, 2000; Windsor et al., 2000). 

The importance of writing as a sensitive index of oral language difficulties has also been shown in work by Dockrell and colleagues (Dockrell et al., 2007, 2009). They followed children with a history of LI, assessing them longitudinally at various points between the ages of 8 and 16. Throughout this time, the writing of these children was characterised by short texts with frequent spelling errors, poor sentence structure, and difficulties with ideas and organisation, and by the age of 16, writing scores were the poorest of all standardised language and literacy tests (Dockrell et al., 2009). These results further emphasised written language as a marked weakness for children with LI throughout the school years.

Furthermore, as well as for children with continuing language difficulties, text production difficulties have also been reported for children who have resolved their language difficulties (Bishop & Clarkson, 2003; Fey et al., 2004; Smith-Lock et al., 2009). By the time they reach kindergarten (CA: 5 years), children with a history of developmental LI often show evidence of recovery from their slow start in language development. However, increasing educational demands often expose weaknesses in their language performance, and this seems to be particularly evident in children’s writing performance (Fey et al., 2004). 

These studies have shown that oral language skills impact on the development of writing, as children with LI exhibit poorer written language skills when compared to controls, even when language difficulties have been resolved. Bishop and Clarkson (2003) concluded that, in line with Berninger’s (1996) model of multiple constraints on writing acquisition, different units of language processing can affect writing development in different ways. Oral language, and particularly vocabulary, is closely related to written production in children with LI (Dockrell & Connelly, 2009), and syntactic difficulties lead to grammatical inaccuracies within written text (Scott & Windsor, 2000). It is not yet clear, however, whether these difficulties are related to general language levels, or to specific problems such as vocabulary, grammar, or spelling due to phonological deficits (Dockrell & Connelly, 2009). The following sub-sections will consider composite language skills and their relation to writing, as well as how individual aspects of oral language (vocabulary, grammar and oral narrative) are related to writing.

2.2.2 Composite language skills and writing 
Abbott and Berninger (1993) carried out a large scale study involving children in grades 1 to 6 (CA: 6-12 years). One hundred children (50 boys and 50 girls) were selected from each grade to be as representative as possible of the US population in terms of mother's level of education and child's ethnicity. The aims of the study were (a) to analyse the relationship between the individual differences in developmental skills that children bring to the task of learning to write, and the individual differences in component writing skills and (b) to determine whether these change over the course of development. These aims had not previously been addressed in research into children’s writing. 

Oral language and verbal reasoning measures were selected based on the theoretical model of intra-individual differences in levels of language in writing development, described previously (Berninger, Mizokawa et al., 1994; Berninger & Swanson, 1994), in that tasks were aimed at the sub-word (i.e. the phonemic/syllable level), word, sentence and discourse level. These included measures of phonological awareness, word finding and vocabulary, sentence repetition, and verbal reasoning (requiring expressive language at the discourse level). The sub-word tasks consisted of both syllable and phoneme deletion tasks using only real words for the primary sample, as well as rime, phoneme and syllable deletion of non-words in the intermediate grades. At the word level, a word finding task was used (the verbal fluency subtest of the McCarthy Scales of Children's Abilities, McCarthy, 1972), in which children were asked to give as many examples as possible for four categories: food, animals, clothing and things to ride. At the sentence level, a sentence imitation task was used (the sentence memory subtest of the Stanford-Binet Intelligence Scale, 4th edition, Thorndike, Hagen & Sattler, 1986), in which the child was required to repeat sentences of increasing complexity. This was chosen because sentence imitation is thought to require the child to analyse the syntax of a sentence (Clay, 1971). Verbal reasoning was also measured using the information, similarities, vocabulary and comprehension subtests of the Wechsler Intelligence Scale - Revised WISC-R (Wechsler, 1974). Reading was assessed through real and non-word reading, as well as passage comprehension. 

For the written compositions, a narrative frame was used: “One day _____ had the best or worst day at school”, as well as an expository frame: “I like_____because...” The children then had 5 minutes to continue writing after these prompts. The written compositions were assessed in terms of fluency (number of words produced and number of clauses produced) and quality (on a five point scale the same as the Graham et al., 1997 study, with the mean score from two assessors used in analyses). 

Relationships between the language and reading predictor variables, and the writing fluency and quality outcome variables were assessed using SEM. Because the four oral language and verbal fluency indicators were so highly correlated, making separate structural paths implausible, these eight variables were integrated into one language factor. The resulting models for grades 1-3 can be seen in Figure 2.1a and b. The path from oral language to compositional fluency was not significant in grade 1 (CA: 6-7 years), but became much larger and statistically significant in grades 2 and 3 (CA: 7-9 years), whereas the path from reading was significantly larger in grade 1 than in 2 or 3. In terms of quality, both oral language and reading were significant in grades 1 to 3. However, only reading had a significant incremental contribution in the second and third grades, indicating the increased role of reading in compositional quality.
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Figure 2.1. Models Relating Oral Language-Verbal Intelligence, Reading and (a) Compositional Fluency and (b) Compositional Quality in First, Second and Third Grades. (E = measurement uniqueness; D = structural residuals.) (Taken from Abbott & Berninger, 1993, p. 489-490).
In the intermediate grades (CA: 9-12 years), there was high co-variance between the oral language and reading factors, making it difficult to distinguish the contributions of these to either compositional fluency or quality.

This provided evidence that oral language contributes directly to written composition, and led Abbott and Berninger (1993) to suggest that oral language is fundamental not only in reading acquisition, but also in writing acquisition. Because of the covariance between the language and reading measures, and the broadness of the language and writing factors (i.e. including all levels of language / expository and narrative writing together), there still remained questions about the precise nature of these relationships. Abbott and Berninger (1993) argued the need for further investigation not only into the reading-writing connection, but also the relationships between oral language and writing. They further advocated the use of oral language instruction to improve written composition in the primary grades.

A later study by Berninger and Abbott (2010) looked at the relationships between the four language domains of listening comprehension, oral expression, reading comprehension and written expression. The WIAT-II (Wechsler, 2001) standardised tests were administered to two cohorts in grades 1 (N = 128, CA: 5-6 years), 3 and 5 or grades 3 (N = 113, CA: 8-9 years), 5 and 7. The parents in this study were on average highly educated, although the sample was diverse in terms of ethnicity and SES, and was also representative of the school system from which it was drawn in terms of ethnic and racial diversity and level of education. The oral expression factor consisted of oral word fluency, giving directions and a visual passage retell. Results showed that the listening comprehension and oral expression factors were always correlated to the written expression factor in grades 1, 3, 5 and 7. Multiple regressions were carried out to explore which of the three language skills explained unique variance in each of the four language outcomes. Listening comprehension contributed uniquely to written expression in grades 3 and 5, and oral expression contributed uniquely to written expression in grades 3 and 7. Although oral expression skills were correlated to written language at every grade level, no explanation was given as to why these might explain unique variance in grades 3 and 7 but not at other grade levels. This research showed how oral expression is related to written expression, but they are not exactly the same, i.e. these language skills are related yet unique. Furthermore, the average standard scores in each of the four language skills improved from grades 1 to 3 to 5 to 7. Berninger and Abbott (2010) concluded from these results that oral language may continue to develop during the school years when children are learning written language, and may contribute to learning to write. 

Hooper, Roberts, Nelson, Zeisel, and Kasimbara Fannin (2010) looked at pre-school predictors of later written narrative skills in a low SES, African American sample of 65 children (CA: 5;0-5;5 years). This was one of the first studies to consider pre-school predictors of later written language development. Measures of phonological processing, core language abilities (as measured by the Clinical Evaluation of Language Fundamentals, 3rd edition, CELF-3, Semel, Wiig & Secord, 1995), pre-reading skills and early writing concepts were taken just before the children entered kindergarten. Written language was measured by the Broad Written Language Cluster of the WJ-R (Woodcock & Johnson, 1989) dictation and writing sample subtests, in the same cohort of children in grades 3-5 (CA: 8-11 years). The dictation task considered spelling, grammar and word-usage, and for the writing samples subtest, sentences were evaluated by the quality of the grammar and general accuracy of the sentence structure. Hierarchical linear modelling showed that core language abilities, pre-reading skills and maternal educational level at pre-school were significant predictors of writing outcome at grades 3-5. Individual growth trajectories between grades 3 and 5 showed that core language abilities and pre-reading skills also predicted the rate of growth in writing. This study showed the importance of early global language skills to later writing development. However, as the sample was very specific (African American, low SES), the authors cautioned against generalisation to other samples of low-achievers. 

A series of studies by Kim and colleagues from kindergarten to grade 3 (Kent et al., 2014; Kim et al., 2011; Kim et al., 2014; Kim, Al Otaiba, Wanzek & Gatlin, 2015; Kim, Al Otaiba & Wanzek, 2015) have included measures of oral language and how these relate to writing. All of these studies included a high proportion of children receiving free or reduced-lunch programs, an indication of low SES. For example, using the same sample as in the Puranik and Al Otaiba (2012) study previously mentioned, Kim et al. (2011) used SEM to investigate the relationship of oral language, spelling, letter writing fluency, and reading to writing productivity in 242 children at the end of kindergarten (mean age, 5.83). The oral language measures included expressive vocabulary, grammatical knowledge and sentence imitation, and the written compositions were assessed for the total number of words, ideas and sentences (productivity). Results showed a positive significant unique contribution of oral language, spelling, and letter writing fluency to the writing outcome, but no significant contribution of reading. Thirty-three percent of the total variance in the outcome was explained by these predictor variables. This study confirmed the importance of transcription skills for beginning writers, but also highlighted the influence of both vocabulary and grammatical skills, leading the authors to suggest that it is critical to also attend to building children’s oral language skills in kindergarten. Kim et al. (2011) hypothesised that the associations reported in the study are likely to change along a developmental continuum, with the possibility of oral language skills playing a greater role later on, as the demands of transcription are reduced. They highlighted the need for more research to ascertain the relative contribution of oral language and transcription skills to writing as it develops, and suggested future studies should consider a wider range of language skills including discourse level skills, to gain a more nuanced understanding of oral language and writing relationships. Due to the limited number of sentences and clauses produced within this study, the quality of the writing was not considered.

In a larger sample of 527 children in first grade (CA: 6-7 years), Kim et al. (2014) considered again how oral language, spelling, letter writing fluency, and reading skills were related to different aspects of writing. A narrative prompt was used to elicit the written compositions, and the writing outcomes consisted of substantive quality (ideas, organisation, word choice and sentence fluency); productivity (TNW and total number of ideas); syntactic complexity (mean length of T-unit in words (MLTU) and clause density); and spelling and writing conventions (spelling, handwriting and punctuation). The oral language measures included expressive vocabulary and grammatical knowledge. Results showed that oral language, along with reading and letter writing fluency (but not spelling) were significant unique predictors of writing quality, further supporting the role of oral language in children’s writing development. 

Oral language was not, however, a unique significant predictor of the other writing outcomes, including the syntactic complexity measure. Although the model fit for this measure was good, only 3% of the variance in the outcome was explained by these predictors, with spelling being the only significant, albeit weak, unique predictor. It was somewhat surprising to the authors that oral language was not related to written syntactic complexity, although they suggested this may due to the language measures used, as the grammatic completion subtest of the Test of Language Development—Intermediate, 3rd edition (TOLD-I:3, Hamill & Newcomer, 1997) included in this study, measured a different aspect of sentence level skills. 

Following kindergarten children longitudinally into grade 1, Kent et al. (2014), produced similar results. The same predictor and outcome measures as the Kim et al. (2011) study were used, as well as including attention-related skills as a predictor, and the substantive writing quality outcome measure from the Kim et al. (2014) study in grade 1. Again, oral language skills at kindergarten significantly predicted writing quality in grade 1, but not writing productivity. Using slightly different oral language measures (vocabulary, narrative listening comprehension, and listening comprehension), Kim, Al Otaiba, Wanzek and Gatlin (2015) found the same result was also achieved with a mixed grade 2 and 3 sample (7-9 years), with oral language measures predicting the quality, but not the productivity of writing. 

Data were also used to track the longitudinal relationships between kindergarten and grade 3, using a sample of 157 children (Kim, Al Otaiba & Wanzek, 2015). In kindergarten, the measures included letter writing fluency, lexical literacy skills (a composite measure of spelling and word reading), oral language (expressive and receptive vocabulary, grammatical knowledge and sentence memory), and measures of attention. In grade 3 (CA: 8-9 years) narrative and expository writing quality was assessed, considering the extent to which ideas were developed and presented in an organised manner. Kindergarten oral language and lexical literacy skills (i.e. spelling and reading) were independent predictors of third grade narrative quality, whereas letter writing fluency and attention skills were not. A total of 30% of the variance in narrative quality was explained by these predictors. Only kindergarten lexical literacy skills were uniquely related to third grade expository writing quality, suggesting that oral language skills may be differentially related to different writing genres. Results of this study were in line with those of Abbott et al. (2010), where spelling was a more reliable longitudinal predictor of writing performance than handwriting. This study did not include an autoregressor as no writing quality measure was available in kindergarten. It was beyond the scope of the Kim, Al Otaiba and Wanzek (2015) study to look into how the multiple levels of language posited to be important to writing i.e. word, sentence and discourse level skills (Berninger, 1996; Berninger et al., 2002) were related to writing, and the authors suggested future studies should expand our understanding by considering these various levels of oral language.

It is interesting to note that in the Kim et al. (2011) study oral language predicted writing productivity in kindergarten, yet this was not the case in subsequent Kim et al. studies with older children outlined above (i.e. G1-3, or longitudinally). The Kim et al. results are different from the Abbott and Berninger (1993) study, where oral language was only significant for productivity (what they termed ‘fluency’) in grades 2 and 3, and not in grade 1. This may partly reflect the use of different predictor and outcome measures, or the changing nature of these relationships as children get older.

These studies provide converging evidence of the importance of general language skills in writing, both concurrently and longitudinally, in a range of age groups. Although results were not always consistent across studies, they allude to the idea that different kinds of language measures may be more or less related to different kinds of writing outcomes. However, the exact nature of these relationships is still not clear. The following sections will now focus on different individual language skills and their relationships with writing.

2.2.3 Vocabulary and writing 
Having a rich and varied vocabulary is considered essential for learning to write effectively (Baker, Gersten, & Graham, 2003; Roth, 2000). Young writers need to generate words to convey their ideas in writing, and a critical part of producing high quality texts is to select the most appropriate words to do this (Wakely, Hooper, de Kruif, & Swartz, 2006). Strength in vocabulary knowledge may support writing through more efficient lexical retrieval, as well as providing a wider variety of lexical items to choose from (Mackie et al., 2013). Conversely, a reduced vocabulary would lead to fewer words being available during the translation process, and this may result in simpler, possibly shorter texts, as well as ideas that are less precisely presented (Puranik & Al Otaiba, 2012). This section explores the links between vocabulary and writing in typically developing children, and in those with LI.

An early study by Grobe (1981) showed that measures of written vocabulary were strongly related to writing quality in fifth grade (CA: 10-11 years), eighth grade (CA: 13-14 years) and eleventh grade students (CA: 16-17 years). He found that the greatest variance in eleventh grade writing quality was explained by the number of different words children used in their writing, and this explained the second greatest amount of variance in grade 5, after the number of spelling errors (Grobe, 1981). This study also showed that vocabulary measures were more predictive of writing quality than measures of syntactic usage within these grades. 

Dunsmuir and Blatchford (2004) looked at predictors of writing competence in the early years of schooling, between the ages of 4 and 7. Their participants included 60 pre-school children (30 boys and 30 girls), from suburban UK primary schools. Amongst other things, they looked at measures of vocabulary (British Picture Vocabulary Scale: BPVS short form, Dunn, Dunn & Whetton, 1982; and the vocabulary subtest of the Wechsler Preschool and Primary Scale of Intelligence - Revised: WPPSI – R, Wechsler, 1990), verbal fluency (British Ability Scales; BAS verbal fluency subtest, Elliot, Murray & Pearson, 1983) and a dictated story task (Sulzby, 1985), in which children were asked to dictate a story about something that happened at play-time. Four elements were scored: who was involved, where it happened, what occurred, and how events unfolded. Writing samples were collected once a term and were assessed on seven areas based on National Curriculum objectives: handwriting, spelling, punctuation, form, vocabulary, structure and organisation. Standardised Attainment Test (SAT) scores were also taken into account at the age of 7. Longitudinal regression analyses showed a significant unique contribution of the WPPSI-R vocabulary measure taken at school entry to the writing outcome at age 7. However, Dunsmuir and Blatchford (2004) did not find a significant unique contribution of the other oral language measures to the writing outcome (BPVS vocabulary, the verbal fluency subtest or the dictated story task). It was argued that the strong WPPSI-R relationship may be because this is closely related to full-scale IQ and tests other competencies than just language, such as crystallised intelligence, learning ability and abstract thinking (Kaufmann, 1994). The finding that early language measures were not associated with writing in children of this age, was explained by suggesting that there may be a weak association between these variables early on in Key Stage 1 (KS1, i.e. year 1 and 2 in the UK education system, CA: 5-7 years), as the main teaching focus is skills related (i.e. handwriting and spelling). They postulated that oral competence may exert a greater influence later on in KS2 (CA: 7-11 years), where the compositional demands of writing increase.

Coker (2006) also carried out a longitudinal study of the predictors of early writing, following 309 children from a low-income background, from grade 1 (CA: 6-7 years) to grade 3 (CA: 8-9 years). As in the Dunsmuir and Blatchford (2004) study, a range of predictor measures was used to show that writing in the early school years depends on the combined effect of multiple factors. These included student background, reading skills, classroom literacy environment, first grade teacher and receptive vocabulary (Peabody Picture Vocabulary Test, 3rd edition, PPVT III, Dunn & Dunn, 1997). Writing samples were taken every year based on a picture description task, assessed using four dimensions: content elaboration, genre features, sentence conventions, and spelling ability. Text length in TNW was also measured. Individual growth modelling was used to predict growth in writing over time. Vocabulary was associated with children’s writing scores in first grade, but did not predict TNW or growth over time (which was significantly predicted by the other measures: student background, reading skills, classroom literacy environment, first grade teacher). One limitation of the study was that the same picture was used to elicit the descriptions in each of the three years: children may have acquired the vocabulary specific to the task through repeated exposure or classroom experiences, or waning interest in the task. Coker (2006) posited this as a possible explanation as to why vocabulary was not predictive of growth over time, and suggested further research was necessary to describe the impact of vocabulary.

Olinghouse and Leaird (2009) examined relationships between different measures of written vocabulary and writing quality, to ascertain which vocabulary characteristics are related to written narrative quality, and whether vocabulary could explain variance over and above compositional length and spelling. Ninety-two grade 2 children (CA: 7-8 years) and 101 grade 4 children (CA: 9-10 years) covering a range of SES took part in the study. Vocabulary was measured by diversity (corrected type-token ratio), use of less frequent vocabulary, mean syllable length, and number of polysyllabic words used. Two writing outcomes were used: an experimenter designed measure and a standardised assessment. Both used picture prompts and they had the same amount of time allotted, but the measures were assessed differently. Writing quality in the experimenter designed measure was assessed in three sections: (a) organisation; (b) development of plot, characters and setting; (c) creativity of ideation and vocabulary. The standardised test (the Spontaneous Writing Section of the TOWL-3, Hammill & Larsen, 1996) was assessed for its story construction. Compositional length (TNW) and compositional spelling (percentage of correctly spelled words) were also measured. Commonality analysis was used to determine the unique and common contributions of compositional length, compositional spelling and the vocabulary measures in predicting writing quality. For the experimental task, these measures together explained significant amounts of variance in the outcome: 69% and 65% in grades 2 and 4 respectively. Vocabulary diversity was the strongest unique predictor in grade 2 and compositional length in grade 4. For the standardised test, less variance was explained overall (46% and 32% in grades 2 and 4 respectively). The authors suggested this may have been due to a more restricted range of scores. For this outcome measure mean syllable length was the strongest unique predictor in grade 2, whereas compositional length was again in grade 4. Vocabulary measures, and particularly vocabulary diversity, explained unique and common variance in both grades, and across both writing tasks, over and above compositional length and spelling. Generally, vocabulary diversity was the most stable and consistent of the four vocabulary measures. These results supported the importance of developing vocabulary skills for writing development (Olinghouse & Leaird, 2009). This study looked at the vocabulary used within the written compositions, rather than at oral vocabulary, as the Dunsmuir and Blatchford (2004) and Coker (2006) studies had done. Dockrell and Connelly (2015) argued that this reflects the fact that both oral language vocabulary levels and the ways in which they are used within the text, are significant factors in written production for typically developing children. Another important outcome of the Olinghouse and Leaird (2009) study was to show that the type of quality scale and the writing prompt used, may affect the relationship between the vocabulary characteristics and the quality of children’s written compositions. 

Two studies by Babayiğit and Stainthorp (2010, 2011) found vocabulary to be the most powerful predictor of writing quality in Turkish-Cypriot children in both grades 1-2 (CA: 6-8 years) and grades 2-5 (CA: 7-11 years). In the first of these studies, examining the component processes of early writing skills, they followed 57 children from diverse socio-economic backgrounds, from grade 1 (CA: 6-7 years) to grade 2 (CA: 7-8 years). Predictor measures in grade 1 included non-verbal cognition, working memory, single word and sentence spelling, handwriting speed, reading, grammatical awareness (which included morphological awareness and syntactic awareness) and expressive vocabulary. The vocabulary test used was the Turkish version of the WISC-R (Savaşir & Şahin, 1995). In both grades 1 and 2, children were also asked to write a narrative composition based on a series of eight pictures. These were scored in terms of spelling error rate (total number of spelling errors divided by the total number of words written), productivity (TNW per minute), content and structure. The content score included the overall accuracy and clarity of the depiction of the pictures, scored on a 5 point scale, and appropriateness of choice of vocabulary, scored on a 4 point scale. The structure score included aspects of organisational and structural quality, such as the use of connectives and subordinate clauses. A longitudinal design was adopted, where grade 1 measures were used to predict grade 2 writing outcomes. Correlational analyses showed that grade 1 measures of vocabulary, working memory and syntactic awareness (but not morphological awareness or the composite of grammatical awareness) were all significantly related to writing content at grade 2. Only word reading and spelling were significantly correlated to writing structure. Included in regression analyses were word spelling accuracy, working memory, vocabulary and grammatical awareness. Vocabulary and working memory were the only two reliable and unique longitudinal predictors of the writing content score. Babayiğit and Stainthorp (2010) argued the strong effect of vocabulary is in line with previous findings that show the role of oral language skills in text generation (Abbott & Berninger, 1993). However, there was a large focus on use of vocabulary in the writing content score, and this could have inflated the predictive power of the vocabulary measure. This was addressed by taking out the vocabulary choice scores from the outcome measure, and vocabulary remained a significant unique predictor.

However, the overall regression model failed to explain variance in the writing structure score, and grammatical awareness did not uniquely predict either writing outcome measure. The significant correlation between syntactic awareness and the content but not the structure scores may be because the children were too young to accurately measure the organisation and structure of their narratives. Babayiğit and Stainthorp (2010) noted that the vast majority of children were using either none or only one linking expression, reflecting the structural simplicity of their early writing. They also argued that a failure to find any reliable relationship between oral language skills (verbal IQ, sentence repetition) and the organisational structure of similar aged children has been demonstrated before. For example, Berninger et al. (1992) used the number of clauses as the outcome measure. They suggested this reflected micro-organisation, described as the ability to map complete ideas onto the syntax of the language. While verbal IQ and sentence repetition were not significantly related to this in narrative or expository texts, an oral language word-finding task was.
The second study by Babayiğit and Stainthorp in 2011 explored the central component processes of written narratives of two older cohorts (N = 103), followed from grades 2 (CA: 7-8 years) to grade 4 (CA: 9-10 years) or from grade 3 (CA: 8-9 years) to grade 5 (CA: 10-11 years), again with a range of socio-economic backgrounds. Similar measures were used to the previous study (Babayiğit & Stainthorp, 2010), but did not include any measure of grammatical awareness, and writing samples were scored only for content, and not structure. As correlations for both cohorts were similar across grade levels, they were collapsed into a single sample, with age controlled for in the analyses. SEM was used to model concurrent and longitudinal relationships, and predictor measures included age, non-verbal IQ, working memory, spelling accuracy and vocabulary. These measures gave a good model fit, and explained 37% of variance in writing scores concurrently in grades 2/3 (time 1) and 35% longitudinally in grades 4/5 (time 2). Replicating the previous study, vocabulary was the most powerful and reliable predictor, with both direct and indirect contributions to writing at time 2, over and above the autoregressor effect of writing at time 1. 

Studies with children with LI have also highlighted the important role of vocabulary in children’s writing development. Dockrell et al. (2007) for example, followed 64 primary school children with a history of SLI from the age of 8 to the age of 10. All the children were identified by professionals as having SLI at time 1 (t1), and this clinical diagnosis was validated by tests that confirmed significant differences between their language and nonverbal ability. The children came from a range of educational provisions. Measures at the age of 8 included non-verbal ability, receptive vocabulary (BPVS, Dunn, Dunn, Whetton, & Burley, 1997) and naming (BAS II naming subtest, Elliot, Smith & McCulloch, 1997), receptive grammar (Test of Reception of Grammar, TROG, Bishop, 1983), expressive narrative (information score from the Bus Story, Renfrew, 1997), phonological awareness, reading accuracy and comprehension, and single word spelling. Most of these measures were repeated at time 2 (t2), with some small changes: the expressive narrative and naming tasks were not repeated; along with the TROG, grammar was also measured using the recalling sentences and listening to paragraphs subtests from the CELF (Peers, Lloyd & Foster, 1999); working memory was measured by a non-word repetition task. Writing was assessed at t2 using the Wechsler Objective Language Dimensions (WOLD) writing expression (Rust, 1996), which involves writing a letter about your ideal house within 15 minutes. The letters were analysed analytically, using six subcomponents that made up the total score, each measured on a 4 point scale: ideas and development; organisation, unity and coherence; vocabulary; sentence structure and variety; grammar and usage; and capitalisation and punctuation. Total number of words written was also recorded. 

Correlational analyses demonstrated that t1 and t2 measures of receptive vocabulary, phonology, reading, spelling and non-verbal ability were significantly related to writing at t2, as well as the expressive narrative information score at t1. Measures of non-word repetition, receptive grammar, recalling sentences and listening to paragraphs were not significantly related to the total writing score in this sample. A series of multiple regression analyses explored the role of concurrent t2 measures and longitudinal t1 measures on writing at t2. Model one looked at concurrent measures from t2: All four language measures (CELF recalling sentences and listening to paragraphs, BPVS and TROG), non-verbal ability and text reading were entered. The model was significant overall, explaining 47% (adjusted R2) of the variance in the writing outcome, and concurrent measures of vocabulary and reading accuracy were significant unique predictors. To look at longitudinal relationships, non-verbal ability and the significant concurrent measures from t2 (vocabulary and reading accuracy) were retained in the model, and language measures from t1 (The Bus Story information score, phonology and single word naming) were included. Again, concurrent measures of vocabulary and reading accuracy were significant unique predictors. Model one was repeated, but this time using TNW as the outcome. Although this did not produce a good fit to the data (explaining just 15% variance), the model was significant, and the only significant unique predictor variable was t2 TROG receptive grammar. Thus, different variables predicted the quality, as opposed to the quantity, of written output in this study, as has been found in other studies (e.g. Babayiğit & Stainthorp, 2010; Kim et al., 2014; Kim, Al Otaiba, Wanzek & Gatlin, 2015; Olinghouse, 2008). In line with previous research that showed reduced lexical diversity and poor semantic content to be limiting factors in the writing of children with LI (Bishop & Clarkson, 2003; Fey et al., 2004; Scott & Windsor, 2000), Dockrell et al. (2007) argued that vocabulary appears to provide a building block for written language in the same way that it does for oral language (Dockrell & Messer, 2004).

A second study by Dockrell et al. (2009) followed up the same participants through to the age of 16. These children (N = 58) were assessed at the age of 8, 11, 12, 14 and 16, to explore longitudinal trajectories of written language and its relationship to oral language, reading, spelling and handwriting fluency. Measures used here were similar to the previous study, with some small changes. These were non-verbal ability, reading decoding and comprehension, spelling, handwriting fluency, and receptive vocabulary (BPVS). Grammar was again measured by the TROG, and CELF-R listening to paragraphs, but this time the CELF-R formulated sentences subtest was used in place of recalling sentences. The WOLD was used to measure writing, and spelling errors and TNW were also reported. All the measures significantly correlated with the WOLD, except for receptive grammar (TROG). A series of multiple regressions using concurrent measures, after controlling for writing at age 14, again showed the importance of vocabulary. Path models explored concurrent and longitudinal relationships further. The concurrent model showed direct effects of vocabulary, speed writing and spelling on writing at age 16. There was also an indirect effect of reading, and this was associated with vocabulary. The longitudinal model can be seen in Figure 2.2. There were direct effects of reading, spelling and writing at age 14 on writing performance at age 16. Oral language skills at age 14 had an indirect effect on writing performance through previous reading and writing levels. Furthermore, vocabulary at the age of 8 had an indirect effect through vocabulary at the age of 11 and oral language at 14. However, the indirect effect of writing at age 11 came through spelling at age 14 and not writing at age 14. 


Figure 2.2. Path Analysis Examining Predictors of Literacy and Language to Writing at Age 16 (taken from Dockrell et al., 2009, p.439).

The concurrent regression and path analyses, as well as the longitudinal model, again highlight the role of both phonological (spelling) and semantic (vocabulary) factors, as critical limiting factors for children with SLI (Dockrell et al., 2009). In the longitudinal model, the influence of vocabulary could be traced back to the age of 8, showing that semantic knowledge supports writing at the age of 11, and subsequent oral language performance (formulated sentences: sentence formation). The impact of oral language skills, however, was mediated over time by both reading and writing skills (Dockrell et al., 2009).

More recently, Dockrell and Connelly (2015) have provided further evidence of the importance of vocabulary for written language. In a study of 69 children (23 with LI, 23 chronological age-matched and 23 vocabulary age-matched peers), they showed the significant unique role of oral vocabulary in predicting written text quality. Oral vocabulary also predicted the number of different word roots in the written texts, showing a direct link between oral and written vocabulary.

As the preceding studies are all correlational in design, the results do not necessarily indicate a causal link between vocabulary and writing quality. Having said that, the longitudinal studies including an autoregressor discussed above do add weight to this idea, as this research design can help further our understanding of causal relationships (de Jong & van der Leij, 2002; Gollob & Reichardt, 1987). Few studies have looked at the impact of vocabulary instruction on writing. A self-control strategy training approach was used by Harris and Graham (1985) to help two grade 6 students (CA: 12 years) use more verbs, adverbs and adjectives in their written narratives. This resulted in greater use of these three word-types, as well as an increase in the length and quality of their stories. Another study with 80 seventh grade students (CA: 12-13 years), showed that teaching targeted vocabulary related to a topic as a pre-writing activity, can improve the quality of essays related to that topic (Duin & Graves, 1987). These studies imply a causal link between vocabulary and writing quality, at least in secondary school-aged children. However, results across all these studies exploring vocabulary and writing relationships are not entirely consistent, and more research is needed to clarify these relationships. 

2.2.4 Grammar and writing
Children’s grammatical knowledge allows ideas to be expressed in a clearer, more cohesive and accurate way in writing (Kim et al., 2014). The use of complex syntax, for example, enables expression of more complex ideas and higher order relations, and also for a more succinct presentation of these (Coirier, 1996, cited in Beers & Nagy, 2009; Beers & Nagy, 2011; Verhoeven & van Hell, 2008). More complexity, however, does not necessarily mean better quality of writing. Beers and Nagy (2009) emphasised the importance of variety of sentence structure. The idea that syntactic flexibility may be a contributor to good writing is illustrated by the fact that more varied syntactic patterns are found in higher quality texts (Myhill, 2008). Furthermore, a lack of grammatical skills could impact on the ability to construct sentences during writing (Puranik & Al Otaiba, 2012). In the context of developing writers, this implies the need to develop underlying syntactic knowledge, in order that a range of syntactic structures are available to the writer, and as discussed in section 1.2, many of these structures appear in speech before they are used in writing (Kroll, 1981; Latham, 2002; Loban, 1976; Perera, 1984). 

2.2.4.1 Written syntactic complexity and writing quality
The relationship between syntactic complexity in writing and writing quality is complex, and findings within the literature have been inconsistent. For example, while Crowhurst (1983) concluded that T-unit length (a measure of written syntactic complexity) was not a good predictor of writing quality, Malvern, Richards, Chipere and Durán (2004) found that higher-rated pieces of writing tended to contain longer T-units. Beers and Nagy (2009) argued that these inconsistencies may be at least in part explained by the fact that the exact nature of the relationship differs depending on age and genre, and the fact that writing quality is dependent on a number of different factors. Furthermore, they argued that the “ability to produce complex sentences is probably best understood as necessary but not sufficient for writing high quality texts” (p.187). Much of the existing research has been carried out with older children, and Hudson (2009) suggested that the question of the relationship between T-unit length and writing quality clearly deserves more research. 

2.2.4.2 Oral grammatical skills and writing
Cleland and Pickering (2006) used syntactic priming to investigate whether writing and speaking make use of the same underlying processes, and their results supported the idea that syntactic information is shared between spoken and written production. However, linguistic research has shown that there are significant differences between syntactic usage in speech and writing, with increasing differentiation as children grow older (Myhill, 2009; Perera, 1986). Berninger et al. (2011) suggested that developing writers may draw on both sources of syntactic knowledge, sometimes writing as they talk and sometimes using the more academic register of written language, which they learn throughout schooling. 

Few studies have looked at the relationship between measures of oral grammatical skills and writing in typically developing children. There is a relative neglect of syntactic and sentence level abilities within the developmental writing research literature, and compared to word-level phonological, orthographic, and morphological skills, less is known about when and how children’s oral syntactic skills impact on their written sentence production skills (Berninger et al., 2011; Donaldson & Cooper, 2013; Myhill, 2008).

Olinghouse (2008) investigated predictors of narrative writing productivity and quality in 120 third grade students (CA: 8-9 years), and this included a measure of grammatical comprehension. Classes and schools were chosen to represent a range of ethnicity, SES and academic achievement. Participants were given a picture prompt for the narrative task, five minutes to plan and 15 minutes to write the stories. Productivity was measured by TNW. Quality was scored on a 7 point holistic scale, based on an overall impression compared to other writing samples in the group, and raters considered ideation, organisation, grammar, sentence structure and vocabulary choice. Predictors included word reading, handwriting (a sentence copying task), spelling (percentage of correctly spelled words in the composition), full scale IQ, grammatical understanding (the grammatic comprehension subtest of the TOLD-I:3, Newcomer & Hamill, 1997) and gender. The grammatical understanding task involved children listening to sentences and deciding whether these were grammatically correct or not. All the measures were found to be correlated with holistic writing quality, and all except grammatical understanding and compositional spelling were also related to writing productivity.

Hierarchical linear modelling was used to determine the effect of predictor variables on the narrative writing outcomes. When all variables were entered simultaneously, significant predictors for writing productivity included handwriting fluency, gender, and advanced planning, although altogether the model only accounted for 29% of the variance. For writing quality, when all variables were entered simultaneously, significant predictors included compositional productivity, full-scale IQ, grammatical comprehension, and word reading. This model accounted for 48% of the variance. This study therefore showed the importance of grammatical skills for writing quality at this age, although the need to replicate student-level characteristics influencing writing outcomes, and to investigate relationships between basic writing skills (handwriting, spelling, grammar) was also highlighted (Olinghouse, 2008).

Other studies that have included oral grammatical measures, however, have failed to find a relationship with writing. Berninger et al. (1992) explored the developmental skills children bring to the task of learning to write in 300 typically developing children from grades 1-3 (CA: 6-9 years). Predictor measures for multiple regression analyses included verbal IQ, word finding, sentence syntax (a sentence imitation task), phoneme segmentation, non-word reading, letter cluster coding, finger succession and an alphabet task. Outcome measures for writing included TNW to reflect productivity, and total number of clauses (TNC) to reflect micro-organisation. While the sentence imitation task correlated significantly with TNW in the narratives, it did not correlate significantly with TNC and did not contribute uniquely to the regression analyses. Berninger et al. (1992) concluded that in grades 1-3, sentence imitation was not a sensitive measure for reflecting the process of organising words into sentences during written composition, but they did not look at whether this measure of oral grammatical competency was related to quality of compositions. As mentioned above, while Babayiğit and Stainthorp (2010) found a significant relationship between first grade syntactic awareness and the content of children’s writing in grade 2, this was also not significant in regression analyses.

Findings with children with LI have also yielded some mixed results. For example, Lewis et al. (1998) carried out a study with 51 children aged 7-14 years with a history of speech disorder, with and without associated language difficulties, and their typically developing siblings. Syntactic complexity was assessed in terms of the number of T-units in a story. Language measures included the CELF-R sentence assembly and formulated sentences subtests (Semel, Wiig, & Secord, 1987). They found no significant correlation between MLTU and the CELF-R sentence assembly or formulated sentences in either the speech disorders alone group or the group with additional language difficulties. However, the sample size for each group was small (speech difficulties alone, N = 23; speech and language difficulties, N = 13) and may not have been large enough to detect statistically significant differences. Furthermore, there was a significant correlation between the CELF-R sentence assembly and the syntactic maturity subtest of the TOWL-2 (Hammill & Larsen, 1988; number of words used grammatically) in the speech difficulties alone group. There was no direct comparison of spoken MLU and written MLTU.

In their 2007 study, Dockrell et al. found that, while receptive grammar was a unique predictor of TNW, it was not correlated with writing quality, along with other measures of oral grammatical competence (CELF recalling sentences and listening to paragraphs). The finding that vocabulary skills, but not oral grammatical skills, were associated with writing quality was somewhat unexpected given previous work has emphasised syntactic deficits in the writing of children with LI (e.g. Gillam & Johnston, 1992; Mackie & Dockrell, 2004; Scott & Windsor, 2000; Windsor et al., 2000). However, Dockrell et al. (2007) argued that this was in line with previous data from Bishop and Clarkson (2003) and suggested that this may be because, given their limited syntactic skills, these children rely more heavily on their semantic skills, as is the case with typically developing children early on in the development of writing. 

In contrast, the receptive grammar measure in the Dockrell et al. (2007) study was the only significant predictor of the quantity of text written, suggesting that the understanding of oral grammar supports written text. This is in line with the findings of McCutchen, Covill, Hoyne, and Mildes (1994) that oral language may influence the fluency of translating and therefore the amount of writing produced. However, these results did differ from the studies with typically developing children (Berninger et al., 1992; Olinghouse, 2008), which did not find a relationship between oral grammar and TNW in regression analyses. This may reflect the specific syntactic difficulties experienced by children with SLI. 

Differences across studies may also reflect the sensitivity of the different tasks used for measuring grammatical competence, or differences in the focus of the writing outcomes. Other studies with children with LI have shown grammatical measures significant for writing, when different grammatical tasks or different writing outcome measures were included. For example, Connelly, Dockrell, Walter, and Critten (2012) looked at predictors of writing ability in 3 groups of children: 33 with SLI (mean age 9;10), 33 CA matched controls, and 33 LA matched controls. The order of measures in the hierarchical regressions were based on Hayes’ (2009, 2012) review of the important factors that bottleneck processing and impair text quality: 1) age and non-verbal cognition (NVC); 2) working memory; 3) language ability (CELF-4 formulated sentences, Semel, Wiig & Secord, 2006); 4) transcription (spelling and then handwriting fluency); 5) group. The formulated sentences measure assesses the ability to create simple, compound and complex sentences within semantic and syntactic constraints and is used to measure children’s expressive grammatical skills. It was used by Connelly, Dockrell, Walter and Critten (2012) to measure the ability to move idea packages to the translator stage of writing and may therefore reflect the process of formulating sentences for writing. All of these variables, except for group, were significant in explaining writing outcomes. These results therefore showed that both language ability (as measured by expressive grammatical skills) and transcription skills can impact translation and hence lead to differences in text generation, in a similar way for all three groups (Connelly, Dockrell, Walter & Critten, 2012). Thus, CELF formulated sentences was significant in this study, where CELF recalling sentences and listening to paragraphs had not been in previous studies (e.g. Dockrell et al., 2007). This highlights that some aspects/ assessments of oral language may be more related to writing than others, and this should be taken into account in the interpretation of the results.

Dockrell, Ricketts, et al. (2014) also found the formulated sentences measure to be a unique predictor of grammatical accuracy in children with Autism Spectrum Disorders (ASD) and LI (as measured by the number of correct word sequences without spelling penalised), and Mackie et al. (2013) found that out of all the oral language measures they included, receptive grammar was the significant unique predictor of writing complexity in children with LI (as measured by the number of main and co-ordinating clauses, and words per clause). It also explained significant unique variance in writing productivity (number of words per minute, number of different words, vocabulary frequency and content) and accuracy (percentage of spelling errors, omission of whole words, percentage of derivational morphemes). The Mackie et al. (2013) study points to the idea that syntactic complexity is supported by structural language skills, such as grammar and morphology. Furthermore, Dockrell, Ricketts, et al. (2014) argued that the results of their study give further indication of the pervasive influence of structural language skills on writing ability.

Berninger et al. (2011) discussed the importance of the writing outcome when considering the impact of syntactic skills. Meta-analyses have shown that the teaching of traditional school grammar (such as the definition of parts of speech, and the parsing of sentences) and treatments to improve syntactic complexity do not improve the quality of children’s writing (e.g. Crowhurst, 1983; Hillocks, 1984). However, Berninger et al. (2011) pointed out that while instruction was focused on the syntactic level, its effectiveness was judged for quality at the discourse level (in terms of content and organisation). Thus, they argued that the more appropriate question would be whether instruction at the syntactic level transfers to improved sentence construction and awareness. Furthermore, other ways of teaching syntactic and sentence awareness for writing have been shown to be more effective, such as sentence combining or contextualised grammar teaching (Andrews et al., 2004; Berninger et al., 2011; Jones, Myhill & Bailey, 2013).

In summary, there are inconsistencies within the literature regarding the relationship between oral and written grammatical skills and writing ability. Whilst some studies have shown clear relationships between these skills, the exact nature of the relationship between different kinds of grammatical competence and different aspects of writing is yet to be established, and is likely to change over time. 

2.2.4.3 Morphology and writing 
Few studies have looked at the way in which morphological knowledge impacts on writing ability (Green et al., 2003). However, there are several ways in which morphological knowledge could impact the writing process, in terms of both transcription and text generation. English spelling is morphophonemic, meaning that there is not a direct mapping between phonology and orthography (Venezky, 1970), and morphological knowledge is useful for spelling (e.g. Nunes & Bryant, 2006). Studies have shown the critical role of morphology for spelling (e.g. Green et al., 2003, Nagy et al., 2006; Nunes et al., 1997), and morphological instruction can improve children’s spelling (Goodwin & Ahn, 2013). Thus, the spelling processes involved in transcription and later revising could be facilitated by knowledge of morphological spelling patterns (Green et al., 2003).

However, the contribution of morphological knowledge and usage goes beyond transcription. Using knowledge of morphological inflections and derivations to modify words could aid the writer in creating more grammatically complex sentences, co-ordinating grammatical structures within sentences and constructing transitions across sentences (Green et al., 2003; Olinghouse & Leaird, 2009). These skills may be especially important by third and fourth grade, when both appropriate spelling and grammar are expected in written language (Green et al., 2003). 

Morphological knowledge could also increase vocabulary usage when writing, for example by creating unfamiliar words using familiar morphemes. This was shown in a study by McCutchen and Stull (2015), which looked at how morphological awareness (MA) was related to morphological derivations and inventions (novel pairings of stems and suffixes) in the writing of 175 fifth graders (CA: 10-11 years). Results showed that MA was a unique predictor of children’s generation of both accurate morphological derivations, and morphological inventions. This led them to suggest that, as well as assisting children with spelling and word retrieval, morphological knowledge may also support word production. 

Morphological usage in writing is closely linked to oral language usage. For example, Green et al. (2003), in a study of 247 third and fourth graders (age range 7-11 years) found that morphological development in writing mirrored that in speech: while inflectional morphology was largely mastered by 9 or 10 years old, usage of derivational morphology continued later into middle childhood. Carlisle (1996) examined morpheme use in the oral and written compositions of 82 children in grades 2 and 3 (CA: 7-9 years) with and without learning disabilities, and found that oral language errors explained many of the morphemic errors that occurred in writing. Further, comparing morphological knowledge in oral language and its relationship to morphological production in writing in grade 2 children and adults, Rubin, Patterson and Kantor (1991) found that both implicit and explicit levels of morphological knowledge were highly related to morpheme use in written language.

Berninger et al. (2011) showed how MA contributed to children’s written sentence production skills. Using the same sample as in the Abbott et al. (2010) study, 128 children in grade 1 (CA: 6-7 years) were followed to grade 5 (CA: 9-10 years); and 113 children in grade 3 (CA: 8-9 years) were followed until grade 7 (CA: 12-13 years). The MA task was consistently significantly correlated to sentence combining in grade 1 to 4, and in grade 1 was the only unique significant predictor in the regression analysis (both syntax and transcription are taken into account in scoring the sentence combining task). They argued that from first grade onwards, morphology serves as a bridge both across spoken and written words at the word level (by relating morphemes to phonology and orthography), and across word- and syntax- levels (by relating word-level suffixes marking grammatical functions to sentence syntax).

Thus, while there is both theoretical support for the contribution of morphological knowledge to writing ability, and research to support a relationship between the two, further research is needed to expand on our understanding of the developing relationship between morphological skills and writing (Green et al., 2003).

2.2.5 Oral narrative and writing
Measures of oral narrative have been examined widely for their contributions to language and literacy skills (Botting, 2002; Kim, Park & Park, 2015), and have been shown to be strongly related to future language and reading performance in children with LI (Stothard, Snowling, Bishop, Chipchase & Kaplan, 1998). Furthermore, Roth (2000) commented that “narrative writing is a complex process that has its basis in oral narration” (p.15). Despite this, very few studies have looked at how children’s oral narrative / discourse level skills are related to their writing ability (Pinto, Tarchi & Bigozzi, 2016). 

Griffin et al. (2004) explored how the oral discourse skills of 32 children with typical language development at the age of 5 were related to later writing quality at the age of 8. Children carried out one oral narrative (play narration) and one oral expository task (picture description), and later wrote a story based on a sequence of pictures. These were scored for quality holistically by ‘literacy experts’, using a 1-4 scale. After controlling for morpho-syntactic ability at the age of 5, correlational and multiple regression analyses showed that the children’s ability to impose a plot structure on their play narratives and to use conventional expository structure in their picture descriptions at the age of 5, was significantly related to writing ability at the age of 8. These results demonstrated that control of discourse macrostructures at the age of 5 were important for later written narrative performance, although the small sample size was a limiting factor in this study.

More recently, Kim, Park, and Park (2015) investigated how oral language discourse-level skills were related to the written composition skills of a group of 97 Korean-speaking first grade students (6-7 years old). Using confirmatory factor analysis, three measures of discourse level oral language skills (listening comprehension and oral narrative retell/ production) produced a bi-factor model with a general discourse-level oral language factor (that included what is shared between the three discourse measures), as well as unique listening comprehension and oral narrative retell/production factors. While most of the oral narrative retell/ production scores were significantly correlated to the written quality scores, none of the discourse-level oral language dimensions were related to writing quality in structural equation models that also included spelling and handwriting fluency. However, the general discourse-level oral language factor was weakly but positively related to writing quality, almost reaching the conventional significance level (p = .06). Kim, Park and Park (2015) suggested that this marginal significance was likely due to the relatively small sample size. The writing outcomes consisted of the children writing about their favourite television programme, and which animal would be best suited as a classroom pet, and it is possible that there would have been a different result had the writing outcome been a narrative. Furthermore, these were first grade children, and as Dunsmuir and Blatchford (2004) suggested following their study which failed to find a relationship between a dictated story task in pre-school and writing at the age of 7, it may be that these discourse level skills become more important later in development. Similarly, although performance on the oral retell measure was significantly correlated to writing performance for children with LI in the Dockrell et al. (2007) study, this was not significant in regression analyses. 

However, recent longitudinal studies carried out by Pinto and colleagues with Italian children (Pinto et al., 2015, 2016) have shown the importance of kindergarten oral narrative competence (CA: 5 years) for written narrative performance in grades 2 and 3 (CA: 6-8 years). These two studies showed significant effects of kindergarten oral narrative skills to grade 1 written narrative performance (Pinto et al., 2016, N =122) and to grade 2 written narrative performance (Pinto et al., 2015, N = 80), after taking into account children’s emergent literacy and spelling skills. As this study was based on the Italian language (a transparent orthography), children’s spelling skills may not have constrained the ability of children’s oral narrative skills to impact on their written language skills as much as with a less transparent orthography such as English (see section 2.1.1)

Furthermore, Dawkins and O’Neill (2013) suggested that oral narrative skills can play an important role in developing children’s literate language skills, such as the use of more complex syntactic structures and more explicit vocabulary, and thus can act as a bridge between oral and written language. Dawkins (2013) carried out an oral narrative intervention study with 49 children in Australian school years 2-3 (CA: 6-9 years), aimed at enhancing children’s written narrative skills. They found that literate style language transferred from children’s oral narratives to their written narratives, and that post-intervention children’s written stories were longer in terms of TNW, rated as better quality, and included more frequent use of modifiers and elaborated noun phrases, compared to controls. This study supports the idea that there is a causal relationship between children’s oral narrative ability and their written narrative performance.

The lack of research studies focusing on the relationships between oral and written narrative, and the mixed results across these studies, mean that there is a need for further research in this area. Indeed, Williams et al. (2013) suggested that links between oral and written narrative production in particular, is an important focus for future research. 

2.3 Summary and Rationale for the Present Study
The studies outlined in section 2.2 have shown that in typically-developing children and those with LI, oral language skills at the sub-word, word, sentence and discourse level can play a unique role in writing outcomes. However, results are not unequivocal. Indeed, Shanahan (2006) points out that, presently the literature is more “provocative than comprehensive” (p.174), as too little research has focused on relationships between oral and written language. There is a need for further research, both to replicate earlier findings and to elucidate the differential role different aspects of oral language may play in different writing outcomes at different stages of development.

The individual effects of oral language and spelling, in both typically developing children and those with LI, further highlight the separable constraints of text generation and transcription on writing development (Berninger & Swanson, 1994). Connelly, Dockrell, and Barnett (2012), however, emphasise that more work is needed in this area, as although text generation and transcription can be seen as separable constraints, this does not mean that they are not functionally integrated in the real world. This has been evidenced by the downstream effect of spelling problems on other writing processes, which are still not well understood, beyond the idea of a limited working memory capacity managing multiple tasks (Connelly, Dockrell, & Barnett, 2012).
Although skills that contribute to writing have been identified, a comprehensive model of the relative importance of different sub-skills to overall writing quality has not yet been produced, and many questions about writing remain unexplored (Olinghouse & Leaird, 2009). Given that it is well established that oral language competence underpins the development of other literacy skills (e.g Stackhouse & Wells, 1997; Bishop & Snowling, 2004), it could be argued that these also provide the foundation for writing development, although empirical evidence for this assumption is sparse (Kim et al., 2011). There is relatively little research into the relationships between language and writing, in both children with or without disability (Connelly, Dockrell, & Barnett, 2012; Shanahan, 2006). Oral language is not specified as central to the writing process in models of writing development (Dockrell & Connelly, 2009; Mackie et al., 2013) and it is still not clear how oral language impacts on specific aspects of writing (Connelly & Barnett, 2009). Researchers have recently made the case for the need to incorporate language variables into developmental writing models, but despite this emerging and converging recognition, mainstream writing research still lacks a formal psycholinguistic model of text generation. For example, Arfé (2012) argued that there is a need for language to be more explicitly integrated into models of writing, to help explain how children develop their ability to translate ideas into language representations.

Indeed Deane et al. (2008) emphasised the need to investigate the relative role of different linguistic skills at different stages of development, especially whilst these are still maturing in children, in order to provide a “cognitively grounded theory of writing proficiency” (p.63). Arfé (2012) also noted that future research should look at how specific oral or written language processes are organised within the architecture of the written text generation system, and Miller, Molfese and Berninger (2011) called for more research into how specific levels of language, such as syntax and discourse structures, support translation processes. This was echoed by Dockrell, Ricketts et al. (2014) when they suggested that “further clarity is needed on the precise relationships between aspects of oral language and components of text production, at different developmental points” (p.82).
Moreover, in order to study writing, Alamargot and Fayol (2009) argued that, although it can be seen as a highly integrated act, its complex and multifaceted nature means that it is necessary to break it down into separate components and levels. Furthermore, it was argued by Berninger et al. (1991) that examining separate components of writing should help identify how to remediate these within the broader context of this highly integrated act of writing.  Subsequently, research tends to focus on a subset of the component processes (Babayiğit & Stainthorp, 2011). 

There is a lack of empirical research focusing on the translation component in children’s writing (Myhill, 2009; Puranik et al., 2008), even though this is the first component to develop (Berninger & Swanson, 1994). This thesis will therefore focus on the development of the translation component in children’s writing, the role of oral language skills (word, sentence and discourse level) and spelling for different aspects of written text production, and the relative importance of these at different points in development. 

2.4 Research Aims, Questions and Objectives
2.4.1 Aims
1. To explore the development of different aspects of writing in 7-9 year old children.

2. To investigate the relationships between oral language, oral narrative and spelling skills and different aspects of writing in 7-9 year old children.

3. To examine the relative contribution of oral language, oral narrative and spelling skills to different aspects of writing in 7-9 year old children.

2.4.2 Research questions
1a) What is the average performance of the children in year 3 and year 4 on the oral language, oral narrative, spelling, and non-verbal cognition potential predictor variables and the writing outcome variables?
b) Do these skills develop from year 3 to year 4?

2) What are the relationships within the potential predictor variables and within the writing outcome variables: 
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

3) How are different aspects of oral language, oral narrative, spelling, and non-verbal cognition related to different aspects of written language: 
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

4) What are the unique and shared contributions of oral language, oral narrative, spelling and non-verbal cognition to different aspects of written language:
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

2.4.3 Objectives
A better understanding of:

1. How writing develops in children aged 7-9 years.

2. The relationship between children's oral and written language skills at the age of 7-9 years.

3. The skills that might support the teaching and learning of different aspects of writing at different developmental points.





CHAPTER 3: LITERATURE REVIEW III 
Collecting and Assessing a Writing Sample

The end of Chapter 2 set out the aims and research questions of the current study. Before outlining the method that was used to address these, this chapter will consider issues related to the collection and assessment of writing samples. Thus, it gives an overview of the different methods of eliciting written texts, by considering the different kinds of prompts that have been used and the amount of time given. It also looks at the different approaches to the evaluation of written texts, and what studies have found about the dimensionality of writing. 

Within the literature, there is a lack of consensus about the best way to collect a sample of writing, and little research has looked at the effectiveness or impact of different methods (Hudson, Lane & Mercer, 2005). The assessment of writing is also problematic. It has been described as “the single most significant obstacle to practical progress in writing instruction and research” (Dunsmuir et al., 2015, p.2), and researchers are still grappling to find meaningful benchmarks for writing (Farrall, 2013). 

3.1 Writing Prompts
Within the developmental writing research literature, many different writing tasks have been used. For example, tasks to elicit written compositions have included spontaneous story generation (e.g. Nelson & Van Meter, 2007); text-retelling paradigms (e.g. Puranik et al., 2008); picture prompts (e.g. Babayiğit & Stainthorp, 2010, 2011; Mackie & Dockrell, 2004; Mackie et al., 2013; Olinghouse, 2008); written prompts (e.g. Abbott & Berninger, 1993; Connelly, Dockrell, Walter, & Critten, 2012; Kim et al., 2014); and producing a piece of writing after viewing a video (e.g. Scott & Windsor, 2000; Windsor et al., 2000). 


3.1.1 The use of narrative
Children’s knowledge of different genres varies developmentally, and this can impact on their writing skills (McCutchen, 2011). Young children generally have greater knowledge of narrative than expository genre, as they tend to have extensive experience of stories from a young age, both at home and school (Englert, Stewart, & Hiebert, 1988; Sulzby & Teale, 1987), and narrative writing is included within the National Curriculum in the UK from the very beginning (e.g. in year 1: “Pupils should be taught to write sentences by sequencing sentences to form short narratives”, DfE, 2013, p. 25). Knowledge of expository genres tends to develop later (e.g. Englert et al., 1988), and writing expository texts is more cognitively demanding than narratives in younger writers (Olive, Favart, Beauvais, & Beauvais, 2009). For example, Berman and Nir (2007) found that while typically developing children had established an understanding of both oral and written narrative discourse by middle childhood (CA: 12-13 years), it was not until high school (CA: 16-17 years) that they were able to write well-organised and coherent expository texts. These may be some of the reasons why children generally perform better on narrative than expository writing tasks (e.g. Hidi & Hildyard, 1983). Indeed, Bereiter and Scardamalia (1987) reported that children themselves claim that genre makes a difference: that they are better at writing stories than expository texts. Furthermore, Kress (1994) argued that narrative writing was particularly important in the learning of writing, because children can draw on their established oral language abilities to develop structures within the text. 

3.1.2 The use of pictures
Some have argued that the use of picture prompts is too prescriptive and thus may limit variation in the written texts produced (e.g. Williams et al., 2013). However, Juel (1988) commented that children coming from lower socio-economic backgrounds may have less experience and knowledge of stories, thus impacting on their idea generation. Picture prompts can act as an aid to idea generation, thus allowing children to make better use of translating their language skills into words, sentences and discourse. Furthermore, the use of pictures as a prompt in studies of writing is common practice and has been used in many previous research studies and in some of the standardised tests (e.g. Babayiğit & Stainthorp, 2010, 2011; Coker, 2006; Graham et al., 2002; Gillam & Johnston, 1992; Green et al., 2003; Juel, 1988; Mackie & Dockrell, 2004; Mackie et al., 2013; Olinghouse, 2008; Olinghouse & Leaird, 2009). It has been proposed that using a sequence of pictures (as opposed to a single picture prompt) may allow for writing that is more cohesive and goal directed (Hooper et al., 1994, cited in Mackie & Dockrell, 2004). Mackie et al. (2013) used a sequence of pictures outlining a story, presented in a wordless story book, and suggested that this would allow for both easier lexical retrieval, and to extrapolate information about characters and events.

3.1.3 The amount of time given
Studies have differed in the amount of time given to the children to carry out the writing task. Many studies have given a 15 minute time limit, but others have given shorter (e.g. 5 minutes, Connelly, Dockrell, Walter, & Critten, 2012; Kim et al., 2014) or longer time restrictions (e.g. 20 minutes with an optional extra 10 minutes in Scott & Windsor, 2000; 30 minutes in Mackie & Dockrell, 2004; Wakely et al., 2006), and some have not imposed any time limits at all (e.g. Babayiğit & Stainthorp, 2010; 2011; Mackie et al., 2013). A time-limit allows for a comparison across children with consistent time-constraints. However, untimed tasks may help those with spelling difficulties, as it has been shown that both children and adults with spelling difficulties compose texts more slowly (Connelly, Dockrell & Barnett, 2005; Sumner et al., 2013).

3.2 Writing Assessment
The assessment of written compositions has also varied across studies, including: writing quality based on holistic scoring systems (e.g. Graham et al., 1997; Griffin et al., 2004), or analytic scoring systems (e.g. Coker, 2006; Babayiğit & Stainthorp, 2010, 2011); writing productivity (e.g. Abbott & Berninger, 1993; Kim et al., 2011, 2014; Mackie & Dockrell, 2004); curriculum based measures (CBM, e.g. Kim, Al Otaiba, Wanzek, & Gatlin, 2015; McMaster, Du, & Pétursdóttir, 2009); and syntactic based measures (e.g. MLTU, Bishop & Clarkson, 2003; Kim et al., 2014; Puranik et al., 2008; Scott & Windsor, 2000). Some studies have used standardised tests (e.g. Abbott et al., 2010; Dockrell et al., 2007, 2009; Graham et al., 2002; Hooper et al., 2010), whereas others have been experimenter designed (e.g. Olinghouse & Leaird, 2009), or based on national UK or state-wide US assessments (e.g. Dunsmuir & Blatchford, 2004; Kim et al., 2014). In addition, assessments of writing quality have focused on different aspects, taking into account a range of features, including genre features, ideas/content and their development; grammar accuracy and usage; sentence structure/use of connectives and subordinate clauses; vocabulary and use of ‘literate language’; structure and organisation; and spelling and mechanics. These differences in the way that writing has been assessed, and which skills are focused on, may impact the results across studies.

3.2.1 Standardised writing tests
Standardised writing tests have been used within research studies, such as the WIAT-II (Wechsler, 2001; e.g. Berninger et al., 2008; Abbott et al., 2010) or WIAT-III (Wechsler, 2009, e.g. Kim, Al Otaiba, Wanzek & Gatlin, 2015), the Picture Story Language Test (Myklebust, 1965, e.g. Mackie & Dockrell, 2004), the TOWL-3 (Hammill & Larsen, 1996, e.g. Graham et al., 2002; Olinghouse & Leaird, 2009); the Broad Written Language Cluster of the WJ-R (Woodcock & Johnson, 1989, e.g. Hooper et al., 2010); and the WOLD (Rust, 1996, e.g. Dockrell et al., 2007, 2009; Dockrell & Connelly, 2015; Williams et al., 2013). These include a range of tasks, with the WIAT-II and the WOLD having the option of scoring the written compositions either holistically or analytically. While using a standardised test has many advantages (e.g. comparison to national sample; easier comparison with other studies that have used the same one; reliability/validity), there are also some issues with the use of these. There are a very limited number of tests of children’s written expression skills which have been standardised in the UK (Dunsmuir et al., 2015). With the exception of the WOLD and the WIAT-II which replaced the WOLD, the above tests were all standardised in the US. It is not until grade 3 (CA: 8-9 years) that the WIAT-II or the WOLD include an extended writing task (i.e. at the paragraph level); and for the TOWL-3, there were a number of issues with the test standardisation at the age of 7: the sample size for age 7 was only marginally adequate (N = 105); the validity findings for age 7 to 8 were unacceptably low; and the scaled scores for younger children presented problems in interpreting results, as a raw score of zero still resulted in a scaled score (Eau Claire Area School District, no date).

The WOLD analytic scoring system focuses on six subcomponents, each with a 4 point scale: (a) ideas and development; (b) organisation, unity and coherence; (c) vocabulary; (d) sentence structure and variety; (e) grammar and usage; and (f) capitalisation and punctuation. The WIAT-II paragraph writing task (grades 3-6, CA: 8-12 years) has a more restricted analytic scoring system which takes into account organisation, vocabulary and writing mechanics (spelling and punctuation). The story construction of the TOWL-3 considers 11 different areas, each on a 3 point scale. These scales may make scores harder to differentiate. For example, in the Olinghouse and Leaird (2009) study, the TOWL-3 led to a more restricted range of scores compared to their experimenter designed task, which had three analytic scales with 7 points. Furthermore, Dunsmuir et al. (2015) pointed out that the assessment criteria in the Wechsler tests do not relate well to the UK National Curriculum assessment focuses, questioning the appropriateness of these tests to link testing to teaching practice.

3.2.2 Holistic scoring
Many studies have assessed children’s writing holistically, giving an overall global quality rating on a single scale, and this approach has been used since the 1950s (Espin, Weissenburger, & Benson, 2004). Some studies have used traditional holistic rating scales, where examiners are asked to score writing samples based on a general impression of overall writing quality (e.g. Beers & Nagy, 2009, on a 4 point scale; Graham et al., 2002, on an 8 point scale; McCutchen et al., 1994, on a 4 point scale; Olinghouse, 2008, on a 7 point scale), while others have considered how children are performing in terms of grade expectations (e.g. Graham et al., 1997; Abbott & Berniner, 1993; Swanson & Berninger, 1996; all on a 5 point scale). More subjective assessments have been used, such as the quality of written compositions being judged by ‘literacy experts’ (Griffin et al., 2004, on a 4 point scale), whereas others have been more prescriptive and given descriptors for each point in the scale (e.g. Connelly, Dockrell, Walter, & Critten, 2012, on a 6 point scale; Juel, 1988, on a 9 point scale). As holistic scoring gives an overall global quality rating on a single scale, there is an assumption that written composition is uni-dimensional (Kim et al., 2014). Any number of multiple aspects may (or may not) be considered, e.g. content, imagination, ideation, and development or elaboration of these, tone and voice, structure and organisation, sentence structure and grammar, vocabulary and aptness of word choice, spelling and mechanics (e.g. punctuation), and while some may (or may not) be given more focus than others, the overall score is not determined by one specific aspect. This is based on the premise that the overall impression of writing quality is more than the individual aspects added together (Kim et al., 2014). The reliability and validity of holistic scoring varies (Espin et al., 2004), and this may partly reflect the varying importance that different raters give to different aspects when determining the score, especially when there are no clearly defined scoring criteria (Kim et al., 2014). Holistic scoring is useful in that it can provide an overall impression of writing ability that is not too time-consuming. However, as it does not identify strengths and weaknesses in particular aspects of writing, its use for instructional purposes is somewhat limited, in that the same score could represent different profiles of attainment.

3.2.3 Analytic scoring
In contrast, analytic scoring considers different aspects of written compositions, and gives credit to each aspect independently. Many studies have used this approach with their own scoring systems (e.g. Babayiğit & Stainthorp, 2010; 2011; Coker, 2006; Olinghouse & Leaird, 2009), as well as being included in standardised tests (e.g. TOWL-3, Hammill & Larsen, 1996; WIAT-II, Wechsler, 2001; WOLD, Rust, 1996). Standardised Attainment Tests (SATs) in the UK used an analytic scoring system based on the assessment focuses for writing linked to the National Curriculum (DCSF, 2010), and some studies have used analytic assessments linked to the UK National Curriculum objectives (e.g. Dunsmuir & Blatchford, 2004). While the statutory assessment for writing in UK schools changed in 2013 to teacher assessment, rather than SATs, a similar assessment linked to the National Curriculum assessment focuses continued to be used. Studies that have used analytic scoring have focused on similar aspects to holistic scoring, for example, any number of the following: content, ideas and their development, sentence structures and grammar, vocabulary, structure and organisation, spelling and mechanics, but different areas have been considered separately, or points given for particular target features (e.g. Coker, 2006). 

Analytic scoring systems have been generally recognised to be more reliable than holistic scoring systems (Dunsmuir et al., 2015), as they measure writing against predetermined scoring criteria and thus are more easily replicated (Olinghouse & Leaird, 2009). For example, the WIAT-II standardised test can be scored both holistically and analytically, but the analytic scoring method is considered more reliable than the holistic scoring method (WIAT-II presentation, retrieved from http://www.pearsonclinical.co.uk). Analytic scoring provides differentiated information about individuals’ strengths and weaknesses in different aspects of writing. This means that different aspects can be targeted instructionally, creating a more direct link between assessment and instruction (Espin et al., 2004). It also provides a framework for monitoring progress (Kim et al., 2014). However, analytic scoring is more labour-intensive and time-costly, and Dockrell, Connelly et al. (2014) recently commented its reliability may still be too low to guide decision making and planning (Graham, Harris & Hebert, 2011; He, Anwyll, Glanville & Deavall, 2013).

3.2.4 Productivity
As well as writing quality, many studies have also examined productivity in writing, such as the total number of words written, the total number of sentences or the total number of ideas presented. The total number of words written (TNW) is a commonly used measure of productivity (e.g. Abbott & Berninger, 1993; Kim et al., 2014; Mackie & Dockrell, 2004; Olinghouse, 2008; Puranik et al., 2008). While TNW is not an indicator of good writing quality per se, a certain amount of written text is needed to develop and articulate ideas sufficiently (Kim et al., 2014). Furthermore, TNW has been shown to be a robust measure of development (McMaster & Espin, 2007; Wagner et al., 2011) and to differentiate children with and without language impairments (LI, Davidi & Berman, 2014; Scott & Windsor, 2000). 

Writing productivity and writing quality have been found to be dissociable dimensions (Kim et al., 2014; Wagner et al., 2011), although studies have shown them to be fairly strongly related for children in the primary school age-range (e.g. Olinghouse, 2008, r = .56 for children in grade 3, CA: 8-9 years; Kim et al., 2014, r = .65 for children in grade 1, CA: 6-7 years).

3.2.5 Curriculum-based measurement
Another approach to the assessment of writing is curriculum-based measurement (CBM), which has been widely used within the US (Shinn, 1998). For this, children usually write for 3-5 minutes in response to a prompt (e.g. McMaster et al., 2009; McMaster & Espin, 2007). These written compositions are then assessed in a number of ways, e.g. total number of words, correct or incorrect word sequences i.e. two words next to each other with correct/incorrect spelling, grammar, semantics and punctuation; percentage of correct word sequences, and correct minus incorrect word sequences (CIWS). The CIWS measure has been shown to be the most strongly related to other writing measures (Kim, Al Otaiba, Wanzek, & Gatlin, 2015). It has been found to be both reliable and easy to score, as well as to differentiate between good and poor writers (Breaux & Frey, 2009). These CBM measures were developed initially for screening and monitoring progress for children at risk of writing difficulties, and to evaluate the effects of instruction (Deno, 2003). They are considered a more global measure of overall writing performance (Kim, Al Otaiba, Wanzek, & Gatlin, 2015), with CIWS incorporating grammar, spelling, mechanics and semantics errors, but not distinguishing between these. This approach has not yet been widely used within the UK, with the first research project investigating its efficacy in the UK education system for writing being carried out by Dockrell, Connelly and colleagues, as part of the Enhancing Writing Skills in Children project (e.g. Dockrell, Connelly et al., 2014).

3.2.6 Syntactic complexity 
Some studies have looked at aspects of linguistic structure such as clausal density (e.g. Fey et al., 2004; Puranik et al., 2008; Kim et al., 2014); T-units (e.g. Bishop & Clarkson, 2003; Beers & Nagy, 2009; Scott & Windsor, 2000); number of nouns and verbs and lexical diversity (e.g. Williams et al., 2013), or verb and noun morphology (e.g. Windsor et al., 2000). This section will look in more detail at measuring syntactic complexity in writing.

There is no simple relationship between sentence length and grammatical difficulty (Perera, 1984). In order to measure syntactic complexity in writing, Hunt (1966) introduced the idea of the T-unit: ‘minimal terminable syntactic unit’ defined as “one main clause plus any subordinate clause or non-clausal structure that is attached to or embedded in it” (Hunt, 1970, p.4). A simple sentence and a complex sentence would each be one T-unit, but a compound sentence would be two or more, depending on the number of main clauses. For example, the simple sentence ‘I walked to the shops’, and the complex sentence ‘Although it was raining, I still walked to the shops’ would each be classed as one T-unit, whereas the compound sentence ‘It was raining and I walked to the shops’ would be classed as two T-units.

Hunt (1965, 1966, 1970) established that the most reliable indices of increasing written syntactic maturity were: clauses per T-unit, words per clause, and words per T-unit, and he concluded that words per T-unit was the best index of syntactic maturity in writing (Hunt, 1965). Furthermore, Puranik et al. (2008), considered different measures of syntactic complexity (number of T-units, mean length of T-unit, number of clauses, clause density), and found that complexity could be evaluated using mean length of T-unit (MLTU) on its own. Longer T-units usually indicate a higher level of syntactic complexity because expansion at both phrase and clause levels add words (Scott & Windsor, 2000). A number of researchers have used words per T-unit as a measure of syntactic complexity (e.g. Bishop & Clarkson, 2003; Kim et al., 2014; Puranik et al., 2008; Scott & Windsor, 2000; Smith-Lock et al., 2009; Wagner et al., 2011), and Scott and Windsor (2000) highlighted that by far the most widely used general measure of syntactic complexity is average utterance length. Mean length of utterance (MLU) is the spoken language equivalent of MLTU, with an utterance defined in the same way, as a main clause together with any subordinate clauses that belong with it. 

Hunt (1965, 1966, 1970) found that T-units tended to increase steadily and gradually with age, and this was mirrored in a British study by Malvern et al., 2004. This concurs with the idea that the syntactic complexity of both speech and writing increases developmentally, reflecting the fact that children are acquiring new syntactic constructions and attempting to express increasingly complex ideas (Beers & Nagy, 2009). Hunt and others found that MLTU corresponded roughly with a child’s age within the range of 8-15 years (see Farrall, 2013). For example, a child of 8 could be expected to write with an MLTU of about 8 words.

Thus it was proposed that MLTU could provide a simple and effective measure of children’s syntactic maturity (Farrall, 2013), and Scott (2009) asserted that age-appropriate use of MLTU could reflect having a repertoire of sentence types capable of adequately meeting the demands of the writing curriculum. There are also issues with MLTU, however. The use of MLTU is sensitive to register and genre differences (Hudson, 2009), so the type of writing assessment will influence this. Furthermore, longer MLTU is not always necessarily better or more appropriate per se, and also does not take into account syntactical errors (Farrall, 2013). 

3.3 Dimensionality of Writing
Writing has been conceptualised as consisting of one dimension (e.g. McCutchen et al., 1994); two dimensions i.e. quality and productivity (e.g. Abbott & Berninger, 1993; Graham et al., 1997); up to as many as seven dimensions (e.g. Dunsmuir & Blatchford, 2004: use of National Curriculum markers; Kim et al., 2014: use of 6+1 trait scoring, Northwest Regional Educational Laboratory, 2011). These different approaches all have strengths and weaknesses, and they differ somewhat in their purposes, and in their assumptions about the dimensionality of writing (Kim et al., 2014). 

A number of studies have looked specifically at the dimensionality of writing. Puranik et al. (2008) explored this in the expository texts of 30 children in each of grades 3-6 (CA: 8-12 years), and using exploratory factor analysis, identified three dimensions to their written compositions: productivity (total number of words, ideas, T-units and clauses); syntactic complexity (MLTU; clause density); and accuracy (percentage of grammatical T-units; percentage of spelling errors; appropriate use of writing conventions: full stops and capital letters). Further to this, Wagner et al. (2011), found four dimensions in the written compositions of first and fourth grade children (CA: 6-7 years and 9-10 years respectively), using confirmatory factor analysis. These were: macro-organisation (presence of a topic sentence, logical ordering of ideas and number of key elements); complexity (MLTU and clause density); productivity (total number of words and different words); and spelling and punctuation (number of spelling, capitalisation and full stop errors). More recently, Kim et al. (2014) used confirmatory factor analysis with a large cohort of grade 1 children (CA: 6-7 years), to discover four writing dimensions: substantive quality (including ideas, organisation, word choice and sentence fluency); productivity (total number of words and total number of ideas); syntactic complexity (MLTU and clause density); and spelling and writing conventions (spelling, mechanics and handwriting). Furthermore, a study by Kim, Al Otaiba, Wanzek, and Gatlin (2015) with children in grades 2 and 3 (7-9 years) found that writing quality, productivity, and CBM measures were dissociable constructs (although quality and CBM were highly related). Other studies have found that the structural quality and semantic content of written compositions, while being related dimensions, tap different component processes and developmental skills (Babayiğit & Stainthorp, 2010; Berninger et al., 1992). 

3.4 Rationale for the experimental writing prompt and assessment used within the present study
Because of the acknowledged challenges associated with the assessment of writing (e.g. Dockrell, Connelly et al., 2014; Dunsmuir et al., 2015; Farrall, 2013), it is important to carefully consider the writing assessment used. A brief description of the experimental writing prompt and assessment selected for the present study will now be given, along with a rationale for its use taking into account some of the issues with the assessment of writing outlined within this chapter. The writing assessment will be described in more detail in the following chapter (the Method).

3.4.1 The experimental writing prompt and assessment used within the present study
The outcome measure employed within the present study was a narrative task which used the alternative ERRNI pictures to those used to elicit the spoken narrative (see section 4.3.2.1). Six different aspects of the written narratives were assessed: sentence structure, punctuation, text structure and organisation, composition and effect, total number of words written (TNW) and mean length of T-unit (MLTU) (see section 4.3.2.2). Sentence structure, punctuation, text structure and organisation and composition and effect (the ‘writing components’) were assessed using a writing assessment grid (Derbyshire Advisory and Inspection Services, 2004, see Appendix F) used in the Local Authority in which the schools were located. This grid was based on the assessment focuses for writing, linked to the National Curriculum (NC) programmes of study and level descriptions (DCSF, 2010), and used by primary school teachers to make judgements for teacher assessments.

3.4.2 Rationale for the experimental writing prompt and assessment used within the present study
A narrative writing task was chosen for a number of reasons (see section 3.1.1). The majority of research into young children’s writing has focused on narrative writing (Puranik et al., 2008), and thus using a narrative writing task would allow better comparison with other studies. The ERRNI sequence of pictures was selected for this study, to provide a picture prompt (see section 3.1.2) and to facilitate a more direct comparison between the spoken and written narratives, as these were used to elicit both. 

At the time of the data collection, no standardised assessment was available in the UK that included an extended writing task standardised below the age of 8 (see section 3.2.1). Furthermore, the appropriateness of the tests with norms standardised within the UK has been questioned, as they do not relate well to the UK NC (Dunsmuir et al., 2015, see section 3.2.1). This makes it harder to link testing to teaching practice, and for results to be understandable to teachers and policy makers (Dunsmuir et al., 2015). Whilst not standardised, the use of the writing grid based on the assessment focuses from the NC within the present study meant that the evaluation was based on an existing national framework, rather than designing one independently. The Bew Report (2011) recommended that teacher assessments should be given greater emphasis within statutory assessment. The report also recommended that summative teacher assessment should be used to evaluate children’s writing ability. Therefore, the use of this writing assessment grid reflected the assessment tool used by teachers at the time of testing, albeit with the limitation of using only one piece of text on one occasion, rather than the full range of a pupil’s work. As well as covering the areas for teacher assessment, these assessment focuses provided the framework for NC tests (i.e. SATs) at the time of testing, and for subsequent statutory teacher assessments that replaced these. Thus, the assessment was educationally relevant, and reflected how writing was assessed in primary schools at the time, making it easier to link the results to teaching practice and policy. The 12 point scale used within the present study allowed for greater variability within the scores than some of the existing writing assessments for each of the different components (see section 3.2). In addition, other studies within the writing research literature have used similar assessments linked to the UK NC or state-wide assessments within the US (e.g. Dunsmuir & Blatchford, 2004; Kim & Scatschneider, 2016 Kim et al., 2014).

The assessment focuses used within the present study were designed to give a “detailed analytic view of pupils’ attainment across all the key stages and in all types of writing” (DCSF, 2010). Thus, as it is an analytic scale, it includes the benefits outlined in section 3.2.3 in terms of reliability and replicability. All the written narratives were marked by the researcher, a qualified teacher who was very experienced in the use of the assessment grid. Scores using the experimental writing assessment demonstrated good concurrent validity with teacher assessments and Optional SATs scores (see section 4.3.2.4).Whilst some issues have been raised regarding the reliability of assessments related to the SATs at the time (e.g. Bew, 2011; He et al., 2013), inter-rater and intra-rater reliability for a sub-sample of the present study’s writing assessment was high (see section 4.3.2.3). For all the six different aspects of writing, inter-rater reliability was above .70 (.77 or above), the general guideline for acceptable inter-rater reliability for consistency correlation coefficients for research purposes (Hammond, 2006; Stemler & Tsai, 2008). Furthermore, all but one of the inter-rater reliability coefficients (punctuation) and all of the intra-rater reliability coefficients were above .80, the acceptable level for the assessment of writing carried out by teachers within an educational context (see section 4.3.2.3). 
The use of the teacher assessment grid within the current study allowed for a number of different aspects of writing to be explored. The four writing components (sentence structure, punctuation, text structure and organisation, and composition and effect) are similar to those used in some of the standardised tests. For example, the WOLD (Rust, 1996) includes these six categories: ideas and development; organisation, unity and coherence; vocabulary; sentence structure and variety; grammar and usage; and capitalisation and punctuation. These are similar to the categories used within this study, except that here, ideas and development go with vocabulary (composition and effect); and sentence structure and variety goes with grammar and usage (sentence structure). They are also similar to aspects of other analytic scoring systems that have been used in other studies (e.g. Babayiğit & Stainthrop, 2010; Dunsmuir & Blatchford, 2004; Hooper et al., 2010). Furthermore, these four components cover what others have found about the dimensionality of writing (see section 3.3), by considering the content (composition and effect), structure (text structure and organisation), grammar and sentence usage (sentence structure), and an element of the mechanics of writing (punctuation) within the written compositions. Along with looking at TNW and MLTU, aspects of quality, productivity and syntactic complexity are all taken into account (Kim et al., 2014).

3.5 Summary







In this chapter, an overview of the design of the study, the participants, the tasks carried out and the procedures for these will be presented. This chapter also includes a detailed description of the experimental writing task used, the rationale for this, and the reliability of the writing assessment.

4.1 Study Design
The study adopted a longitudinal design to answer the research questions stated in section 2.6.2. An overview of the project’s time line can be seen in Figure 4.1. Testing took place in the summer term of 2009, between the 5th June and 21st July, and one year later in the summer of 2010, between the 7th June and the 16th July. 

Year 3(last term)		Year 4(last term)
Age 7;9 – 8;10		Age 8;10 – 9;9
June – July 2009		June – July 2010
Figure 4.1. Overview of the Project’s Time Line.

The potential predictor measures oral language (OL), oral narrative (ON), spelling and non-verbal cognition (NVC) were assessed during the last half-term of year 3 (CA: 7;9-8;10 years) and again during the last half-term of year 4 (CA: 8;10-9;9 years). Written narratives (i.e. the outcome measure) were also collected at the same time as the potential predictor variables. Assessing the same predictor and writing outcome measures at two points in time meant that development could be explored. It also allowed examination of concurrent relationships between predictor and writing outcome measures and how these might change during the transition period between year 3 and 4, as well as longitudinal relationships from year 3 to year 4. Furthermore, the longitudinal design exploring relationships from year 3 to year 4, including autoregressor effects, made it possible to look at potential causal relationships. Measuring several predictor variables in the same group of children allowed examination of the influence of these different skills on writing outcomes. Each of these were considered taking into account the influence of the others, e.g. whether language skills (i.e. OL/ON) contribute uniquely to the prediction of writing outcomes over and above spelling and NVC, and moreover whether particular language skills, such as ON skills, contribute over and above other language skills, such as vocabulary and grammar (OL). Background information was collected via a questionnaire from parents in year 3 and teachers in year 3 and 4.

This study has been granted ethical approval by the ethics review panel in the Department of Human Communication Sciences, University of Sheffield, in line with the University’s ethics review procedures (see Appendix A).

4.2 Participants
4.2.1 Information about participating schools
The children were recruited from three mainstream primary schools in the UK, all within the same Local Authority. Office for Standards in Education (OFSTED) reports (carried out in 2008 in each of the 3 schools, the inspections closest to the time of testing in 2009) were used to gather objective information about the different schools involved in the study, and this information can be found in Table 4.1. All three schools existed in previous coalfields in areas of economic and social disadvantage​[1]​, and the percentage of children eligible for free school meals was above average. Almost all children in all three schools were of White British background, with English as their first and only language, and this was the case for all children participating in the study. Although all these schools were in areas of lower than average SES, there was a range in terms of the level of this in the different schools, as well as in terms of their size and provision. Children entered schools with below average attainment, but left school with average attainment (with the exception of school 2, where the attainment was below average but progress was satisfactory given the children’s attainment on entry). 
Table 4.1 
Participating Schools’ Information from OFSTED Reports in 2008
	School 1	School 2	School 3
Setting	Village, ex-mining community	Town, ex-mining community	Town, ex-mining community
School type	Primary + nursery 	Primary + nurseryExtended schools service. 	Junior only
School size	Smaller than average	Smaller than average	Average sized
Number on roll (excluding nursery)	98	175	233
Class	Mixed year 3/4 class	1 class per year group intake.	2 classes per year group intake.
Socio-economic status	Not directly commented on in report. 	Economic and social disadvantage	High levels of socio-economic disadvantage / unemployment
Free School Meals (a marker of SES)	Higher than average	Much higher than usual 	Nearly double national average 
Ethnic Origin	Almost all White British background	Almost all White British background	Almost all White British background
Attainment	Attainment on entry: below average. End of KS2: average	Attainment on entry: below average. End of KS2: below average but satisfactory in relation to pupils’ attainment on entry	Attainment on entry: below average. End of KS2: average
Percentage on SEN register 	Higher than average	Similar to average	Close to average
Note. OFSTED = Office for Standards in Education. KS2 = Key Stage 2; SEN = Special Educational Needs.


4.2.2 Recruitment of participants
The headteachers from each of the three schools were initially contacted by phone to explain the study and get permission to contact year 3 teachers. The year 3 teachers were then contacted to explain the study. They were given information sheets and provided consent to be included in the study. The project was explained to the children and they were given the opportunity to ask questions. Therefore, prior to handing out information letters and consent forms to parents, permission was given by the headteacher and each class teacher to address the classes involved. The researcher also spent time on the playground or outside the classroom before and after school, in order to be available to answer any questions in person from parents/carers. Informed consent from schools, teachers, parents and children was given prior to testing. 

The aim of this study was to look at language and writing within a mainstream setting, and to look at the range of ability within any given class cohort. There were therefore no exclusion criteria, so children were included regardless of educational, cognitive or language status. 

4.2.3 Information about participating children
Schools 1 and 2 were recruited initially and all those children whose parents returned a consent form agreeing for their child to take part were included. Eighty-three percent of consent forms were returned from school 1 (18 sent out and 15 returned) and 93% from school 2 (30 sent out and 28 returned). To increase the sample size, school 3 was recruited towards the end of testing, with the end of the summer term approaching. This meant there was less time for parents to return consent forms and there was a lower return rate in school 3 (66 sent out and 29 returned: 44%). Furthermore, not all children for whom consent forms were received could be included in the study because of the time constraints (i.e. there was not enough time to test all of these children before the end of term). Instead, all returned consent forms were anonymised and chosen at random for inclusion in the study (27 children consented to the study and 14 children were recruited). This procedure was explained to children and parents who returned consent forms (those who were included and those who were not). Across the three schools, five consent forms were returned from parents who did not want their children to take part. Fifty-four children took part in the study. All of the children were in year 3 and were mono-lingual English speakers.

4.2.3.1 Attrition
Four of the participants were not included in the analyses, because they did not carry out the writing task in either year 3 (two children) or year 4 (two children). In year 3, this was due to absence from school during the testing period, and in year 4 was due to two children having moved schools. All four of these children were from School 2.

Table 4.2 
Summary of Rates and Reasons for Attrition / Non-Inclusion in the Study
	Reason for Attrition	School 1	School 2	School 3




4.2.3.2 Information about the remaining children included in the analyses
The information for the 50 participants included in the analyses can be found in Table 4.3, and further information will only refer to these 50 children included in the study. The participants had a mean age of 8 years and 4 months in year 3, and ages ranged from 7;9 to 8;10. In year 4, the mean age was 9;3, ranging from 8;10 to 9;9. Twenty-six of the children were male and 24 female. Eight of the children were on the Special Educational Needs (SEN) register, meaning that they had a learning difficulty which required special educational provision to be made for them. One had a statement of SEN under the Education Act for England 1996. This child had a diagnosis of Autism Spectrum Disorder. Three children were on the SEN register at the School Action Plus level, and four at the School Action level. Overall this equated to 16.0% of the children participating in the study, close to the national percentage for children in England on the SEN register in 2009 (2.7% pupils with SEN with a statement; 17.8% pupils with SEN without a statement, DCSF, 2009).

Table 4.3 
Information about the 50 Participants Included in the Analyses by Participating School




Year 3 mean age in months (SD)	98.4 (4.11)	99.9 (3.45)	100.6 (3.34)	99.7 (3.65)
Year 3 mean age in years	8;2	8;4	8;5	8;4
Year 3 age min-max in months	93-105	94-105	96-106	93-106
Year 4 mean age in months (SD)	110.79 (3.73)	111.86 (3.34)	111.57 (3.57)	111.48 (3.47)
Year 4 mean age in years	9;3	9;4	9;4	9;3





Note. SA+ = school action plus; SA = school action; SEN = special educational needs.

4.2.4 Information from parent questionnaires
Parent questionnaires were collected when the children were in year 3 (based on Stackhouse, Vance, Pascoe & Wells, 2007, developmental history and family information questionnaires: see Appendix B). These provided more information about the child and family history concerning the child’s hearing, speech and language and literacy; the mother’s and father’s education, employment status and occupation. Out of the 50 participants, 32 maternal (64% returned) and 17 (34%) paternal questionnaires were returned. None of the children were attending speech and language therapy (SLT) services at the time of testing, but four of the children had done so in the past (12.5% of those who returned questionnaires). Table 4.4 indicates that parents of four of the children (12.5% of those who returned questionnaires) felt that their children’s speech and language difficulties were still persisting (two of whom had previously attended SLT services). 

Table 4.4 
Number of Participating Children with Hearing, Speech, Language and Literacy Difficulties According to Parental Questionnaires 
	Persistent	Resolved	Valid %
Hearing difficulties	1	4	15.6%
Speech and language difficulties	4	1	15.6%
Literacy difficulties	6	0	18.8%
Note. SLT = speech and language therapy. The table reports valid percentages (i.e. percentages were computed in relation to parents who returned questionnaires (N = 32).

The information in Table 4.5 from the parental questionnaires concerning maternal and paternal educational and employment level, shows that there is variation in relation to SES, but that the data overall is skewed towards lower SES (as stated in the OFSTED reports, see Table 4.1), with only one parent completing higher education. 

Table 4.5 
Educational Level and Employment Status According to Parent Questionnaires
	Mother	Father












Note. The table reports valid percentages (i.e. percentages were computed in relation to parents who returned questionnaires (N = 32, mothers; N = 17, fathers).
There were, however, relatively high levels of employment for those who returned the questionnaires. The relatively low return of the questionnaires may to some extent reflect low levels of literacy and education in some of the parents, and there is the possibility that the questionnaires that were returned were skewed towards those with higher levels of literacy and education. 

4.3 Tasks and Materials
An overview of the tasks carried out in year 3 and year 4 can be seen in Table 4.6. Tasks that tap different levels of language (vocabulary, grammar and oral narrative skills) were used to represent the different levels involved in text generation processes: word, sentence and discourse level skills. Spelling was used to represent transcription skills and NVC tasks were also included, to take account of non-verbal ability. Thus, potential predictor variables of writing outcomes were: receptive vocabulary; expressive grammar; oral narrative; spelling; and NVC. The writing outcome measure consisted of a written narrative based on a sequence of pictures as a prompt. 

Teacher questionnaires were designed to gather further information about the children’s ability in and attitude towards literacy, teacher assessments and optional Standardised Attainment Test (SATs) scores, any literacy difficulties the participants might have, whether they had extra support for these, and if they were on the SEN register (see Appendix C). Class teacher assessments of writing and optional SATs scores (year 3 only from school 1 and 2, not available from school 3) were used to compare results with the experimental writing task as a measure of validity (see Table 4.15 and section 4.3.2.4). 

Child questionnaires were designed to gather information about the children’s own perceptions of their ability and attitude towards literacy, and a semi-structured interview between the child and the researcher about their attitudes towards writing was audio-recorded. However, because this data did not directly address the research questions set, this information was not included in the analyses.

Table 4.6 
Tasks Carried Out in Year 3 and Year 4
Year 3	Year 4
Measure	Task	Measure	Task
Potential Predictor Measures	Potential Predictor Measures
Receptive vocabulary	BPVS II	Receptive vocabulary	BPVS II
Expressive grammar	CELF-3 word structure	Expressive grammar	CELF-3 word structure
	CELF-3 formulated sentences		CELF-3 formulated sentences
	CELF-3 recalling Sentences		CELF-3 recalling sentences
Oral narrative 	ERRNI story content	Oral narrative 	ERRNI story content
	ERRNI MLU		ERRNI MLU
Spelling	WRAT-3 spelling	Spelling	WRAT-3 spelling
NVC	BAS II matrices	NVC	BAS II matrices
	BAS II pattern construction		BAS II pattern construction
			
Outcome Measures	Outcome Measures
Writing 	Researcher designed: narrative based on ERRNI pictures	Writing	Researcher designed: narrative based on ERRNI pictures
			
Additional Measures	Additional Measures
Phonological awareness	PhAB spoonerisms	Phonological awareness	PhAB spoonerisms
Phonological processing	Low-frequency NW Rep (Stackhouse et al., 2007)	Phonological processing	Low-frequency NW Rep (Stackhouse et al., 2007)
Reading 	TOWRE sight word efficiency	Reading 	TOWRE sight word efficiency





Questionnaires/ Interview	Questionnaires / Interview
Child Interview	Researcher designed	Child Interview	Researcher designed
Teacher Questionnaire	Researcher designed	Teacher Questionnaire	Researcher designed
Child Questionnaire	Researcher designed	Child Questionnaire	Researcher designed
Parent Questionnaire	Researcher designed		
Note. BPVS II = British Picture Vocabulary Scale, 2nd edition; CELF-3 = Clinical Evaluation of Language Fundamentals, 3rd edition; ERRNI = Expression, Reception and Recall of Narrative Instrument; MLU = mean length of utterance; WRAT-3 = Wide Range Achievement Test, 3rd edition; NVC = non-verbal cognition; BAS II = British Ability Scales, 2nd edition; PhAB = Phonological Assessment Battery; NW Rep = non-word repetition; TOWRE = Test of Word Reading Efficiency; SAT = Standardised Attainment Test.
For a comprehensive picture of phonological, morphological, syntactic, semantic and discourse level language skills, phonological awareness and non-word repetition tasks were also collected. These were taken in case more in-depth case studies could be carried out at a later point, where a profile that also included speech processing variables could be helpful to examine further the break down in the writing process, or the influence of spelling. Single word reading was included as a background measure, in case this needed to be controlled for, but it was not included in the analyses as it correlated so highly with single word spelling (r = .81 in year 3), and was not the focus of the research questions. Given the sample size, mediation analyses were not plausible. However, path analyses were carried out including these measures. These are included in Appendix I (also see section 6.3) but were not included as part of the main analyses within the thesis. Furthermore, an alphabet copy task was included in year 4 as a measure of children’s handwriting fluency. As this had not been included in year 3, it was left out of the current analyses, as it could not be compared across time-points.

4.3.1 Potential predictor measures
Each of the potential predictor variables will now be described, along with the procedure for carrying out the task and the reliability and validity information. As these are all from published standardised tests, reliability and validity information are taken directly from the test manuals. For research purposes, Hammond (2006) recommends reliabilities above .70.

4.3.1.1 CELF-3 expressive language subtests
Children’s expressive language skills were assessed using the three expressive language subtests from the CELF-3 (Clinical Evaluation of Language Fundamentals UK, 3rd edition, Semel, Wiig & Secord, 2000). These are word structure, recalling sentences, and formulated sentences. The CELF-3 is designed for the identification, diagnosis, and follow-up evaluation of language skills deficits in children, adolescents, and young adults from the ages of six up to 21. Its aim is to identify children’s specific strengths and weaknesses in language skills (CELF-3 technical manual, p.1). For each of the three subtests, the child’s dialect is taken into account when scoring the items i.e. full credit is given to responses which are accurate according to the child’s dialect. The CELF is a commonly used standardised language assessment in the UK and has been used in several previous studies exploring the relationship between oral language and writing (e.g. Connelly et al., 2012; Dockrell et al., 2007; Dockrell et al., 2009; Hooper et al., 2010b). Furthermore, as writing is an expressive task, the expressive language tasks were chosen, as these may be more closely linked to writing ability than receptive language.

4.3.1.1.1 CELF-3 word structure
The word structure subtest is norm-referenced for children aged 6;0 to 8;11. It is a sentence completion task which assesses the acquisition of English morphological rules (CELF-3 technical manual, p. 9). Items included in the task are designed to test “the semantic distinctions of number, case, tense, aspect, and comparison; the phonological conditioning rules for inflectional morphemes; and the distinctions in the syntactic roles of words.” (CELF-3 technical manual, pp. 9-10). This task was therefore used to measure children’s expressive morphological skills.

The child is shown 32 pictures and asked to complete orally presented sentences. One point is awarded for each item and hence the maximum score is 32. A demonstration is presented before each different morphological rule tested. One repetition is allowed for each item, and all items are administered with no discontinuation rule. 

Although the test is not norm-referenced for children over 8;11, the test was still repeated in year 4 (when the participants in the current study had a mean age of 9;3). This was done in order to have a direct comparison between performance in year 3 and year 4 (and as there was no ceiling effect in year 3). 

4.3.1.1.2 CELF-3 recalling sentences 
The recalling sentences subtest is norm-referenced for children from the age of 6;0 to adults aged 21;11 to “evaluate the ability to recall and reproduce sentence surface structures of varying length and syntactic complexity” (CELF-3 technical manual, p.16). It is a sentence memory task that assesses short-term memory, requiring individuals to recall sentences of increasing complexity and to reproduce verbatim the structure of each sentence immediately after hearing it (CELF-3 technical manual, p.3). Recalling sentences was used to measure children’s grammatical skills, as being able to analyse the syntax of a sentence supports sentence imitation performance (Clay, 1971). Thus, children with weak grammatical skills would be disadvantaged on this task and expected to perform poorly (Bishop, Bishop, Bright, James, Delaney & Tallal, 1999). 

For this task, the child repeats the sentences read out by the examiner verbatim. No repetitions are allowed. Three points are given for fully correct sentences, two points for sentences with one mistake, and one point for sentences with two to three mistakes. The maximum score from 26 items is therefore 78 points. The items are presented in order of increasing difficulty, and a discontinuation rule is applied after three consecutive 0 scores (i.e. no responses or sentences with four errors or more).

4.3.1.1.3 CELF-3 formulated sentences
The formulated sentences subtest is norm-referenced for children from the age of 6;0 to adults aged 21;11 to “assess the ability to formulate compound and complex sentences within given semantic and syntactic constraints” (CELF-3 technical manual, p.13). It assesses the formulation of simple, compound and complex sentences and was therefore used to measure children’s expressive syntactic skills. It reflects the ability to create complex syntax, but does also depend on the child understanding the target word and how this should be used in context.

For this task, the child formulates a sentence about a stimulus picture using a given orally presented target word or phrase. One repetition of this is allowed. Two points are given if the sentence contains the target word, is appropriate to the context of the picture and contains no syntactic or semantic errors. One point is given if the child makes no more than two errors, which could be syntactic, semantic or both. The maximum score from 22 items is therefore 44 points. The items are presented in order of increasing difficulty, and a discontinuation rule is applied after five consecutive 0 scores (i.e. five unacceptable sentences with three or more errors or no response).

4.3.1.1.4 CELF-3 standard scores, reliability and validity information
Standard scores comparing the child’s performance to the typical performances of the norm group can be obtained for each of the three subtests. Additionally, the three subtest standard scores can be added together to create an expressive language composite standard score, from which an expressive language age equivalent can be obtained. This standard score and age equivalent could not be obtained in year 4, however, as there is no norm-referenced information for the word structure subtest beyond 8;11.

Reliability information for the CELF-3 is described in Table 4.7 (taken from the CELF-3 technical manual, pp.49-50). According to the technical manual, internal consistency reliability was obtained using Cronbach’s coefficient alpha. This is generally greater for the composite standard scores than those for the individual subtests, which is to be expected as several scores summarise performance on a broader sample of behaviours than are tested in a single subtest (CELF-3 technical manual, p.47).

Table 4.7 
Internal Consistency Reliability Coefficients (Cronbach’s α) and Standard Errors of Measurement in Standard Score Units for CELF-3 Subtests by Age (as per the CELF-3 Technical Manual)
Age	Word structure	Formulated sentences	Recalling sentences	Expressive language composite
8 years 	.82 (1.3)	.84 (1.2)	.91 (0.9)	.93 (4.0)
9 years 	N/A	.75 (1.5)	.90 (0.9)	.92 (4.2)
Note. Standard errors of measurement appear in parentheses.

Test-retest reliability is given for the three subtests and expressive language composite in Table 4.8 (taken from the CELF-3 technical manual, p.53). Concurrent validity for the expressive language composite score and the WISC-III (Wechsler, 1989) composite standard score for verbal IQ (r = .72) support the discussion of the CELF-3 as a measure of general verbal ability (CELF-3 technical manual, p.71).
Table 4.8 
Test-Retest Reliability (Pearson’s r) and Standard Errors of Measurement in Standard Score Units for CELF-3 Subtests (as per the CELF-3 Technical Manual)
Word Structure	Formulated Sentences	Recalling Sentences	Expressive Language Composite
.76 (1.4)	.71 (1.5)	.87 (1.0)	.86 (5.1)
Note. Standard errors of measurement appear in parentheses.

4.3.1.2 BPVS II receptive vocabulary
The BPVS II (British Picture Vocabulary Scale, 2nd edition, Dunn et al., 1997) was used to measure children’s receptive vocabulary. It is norm-referenced for children aged 3;0 to 15;8. This test is described as being widely recognised as a valuable tool for educational, clinical and research purposes, and as being especially useful for longitudinal studies because of its wide range (BPVS II, At a Glance guide). Although there may have been benefits to using an expressive vocabulary task, the BPVS II was chosen as it is easy to score, widely used and has been included in a number of other studies exploring the links between oral vocabulary and writing (or its closely related US version, the PPVT, e.g. Coker, 2006; Dockrell et al., 2007; 2009; Dunsmuir & Blatchford, 2004).
 
For this task the child is shown four simple black and white illustrations on each page. The examiner presents a target word orally and the child’s task is to select the picture that best illustrates the meaning of the target word. There are 14 sets of 12 items, with one point being awarded for each correct answer, making the maximum score 168. However, the sets increase in difficulty as the test goes on, with a basal level (the set where no more than one error is made) and a ceiling level (the set where eight or more responses are incorrect) being established, so that testing only takes place over the ‘critical range’ i.e. the items presented are not too hard or too easy (BPVS II testbook, p.2).

4.3.1.2.1 BPVS II standard scores, reliability and validity information 
Standard scores and age equivalents can be calculated from the raw scores. The reliability coefficients for the internal consistency of the BPVS II can be seen in Table 4.9 (taken from BPVS II testbook, p.33). The values of Cronbach’s α take into account all 168 items i.e. those below the basal are scored as correct and those above the ceiling as incorrect. This boosts correlations between items early or late in the test. The split-half reliability coefficients, on the other hand, only take into account the critical range, and therefore provide a more realistic estimate of internal consistency (BPVS II testbook, p.33).

Table 4.9 
Internal Consistency Reliability Coefficients (Cronbach’s α) of the BPVS II Raw Scores and Standard Errors of Measurement in Standard Score Units Where Available (as per the BPVS II Testbook)
Age	Cronbach’s α	Corrected Split-Half Reliability (SEM)
7-8 years	.93	.81
Median	.93	.86 (5.6)
Note. SEM = standard errors of measurement.

Validity of the original BPVS and the Expressive One-Word Picture Vocabulary test (Gardner, 1979), is r = .72 (BPVS II testbook, p.35).

4.3.1.3 ERRNI oral narrative
The ERRNI (Expression, Reception and Recall of Narrative Instrument, Bishop, 2004) was used to measure children’s oral narrative skills. It is norm-referenced for children aged 4;0 through to adulthood, but is described as being most useful for the age-range 6;0 to adulthood (ERRNI manual, p.11). The ERRNI is used as a measure of expressive language skills and tests the ability to relate a story. For research purposes, it can be used to provide a simple index of syntactic maturity and narrative skill in both typically developing and clinical groups (ERRNI manual, p.11). There are two parallel forms of the ERRNI, allowing for re-testing minimising practice effects. Thus, the ‘Fish Story’ was used in year 3 and the ‘Beach Story’ in year 4. The initial story-telling phase of the ERRNI was used as a “short test of expressive narrative skill” (ERRNI manual, p.10). This allows you to calculate an information index, indicating how much relevant story content is provided (story content score) and mean length of utterance (MLU) in words, an index of complexity of grammatical structure. This task was therefore used to assess children’s oral narrative skills. Another oral narrative task - The Bus Story (Renfrew, 1997) - was used by Mackie and Dockrell (2004) when exploring relationships between oral language and writing in children with Specific Language Impairment. However, the ERRNI was chosen for the present study as it covers the age range of the children (the Bus Story is only norm-referenced up to the age of 8), and it has been used in other studies exploring oral language and written narrative relationships (e.g. Cragg & Nation, 2006; Drijbooms, 2012).

 The ERRNI uses 15 pictures to elicit the narrative. A central character has a false belief in the plots of both stories (The Fish Story and the Beach Story). The child is shown the story book containing the 15 pictures, and told to look at all the pictures, and once they have seen all the story, to go back to the beginning and tell the story. Salient features of the story are pointed out by the person administering the test (i.e. the picture showing the ‘problem’ to be solved in the story), but not commented upon. No time limit is imposed, but the tester encourages testees to look carefully at all the pictures. The child then looks at the pictures again from the beginning to tell the story. According to the test instructions, the story was audio-recorded via a digital voice recorder (Olympus VN-3500PC) for later transcription.

4.3.1.3.1 Transcribing the narratives and dividing them into utterances
The audio-recordings were used to transcribe each child’s story, dividing the story into utterances according to the test manual, so that MLU in words could be calculated. Adhering to the ERRNI manual instructions, the following material was excluded from the analysis:

	False starts and corrections
	Immediate repetitions of an utterance using exactly the same words
	Incomplete utterances
	General comments that are not part of the narrative and form a complete utterance
	Questions to the examiner that request information
	Material elicited by directive prompts by the examiner

All other material was included in the analysis. To calculate MLU, the stories were divided into words and utterances. According to the test manual, an utterance is defined as “a main clause together with any dependent clauses” (ERRNI manual, p.27). Main clauses linked with co-ordinating conjunctions are classed as separate utterances. Thus, the main clause ‘the bird took her watch’ and the main + dependent clause ‘while the girl was swimming, the bird took her watch’ would each be classed as one utterance, whereas the co-joined clauses ‘the girl was swimming and the bird took her watch’ would be classed as two utterances. MLU is calculated by dividing the total number of words by the total number of utterances.

4.3.1.3.2 Calculating the story content
The main ideas from each story are provided on a record form to score the story content. The child is awarded two points for each idea where the salient information is correctly expressed. One point is given for partial information or use of words that are vague, over-general, or in the right semantic area but incorrect. Thus, the maximum score for ideas (story content) is 48.

4.3.1.3.3 ERRNI standard scores, reliability and validity information 
Standard scores can be calculated from the raw scores for MLU and story content. The reliability coefficients for the internal consistency of the ERRNI can be seen in Table 4.10 (taken from the ERRNI manual, p.63)

Table 4.10 
Internal Consistency Reliability Indices for ERRNI Scores (as per the ERRNI Manual): Cronbach’s α for the Story Content Score and Pearson’s r Correlation for MLU 
Measure	Fish Story	Beach Story
Story content (ideas): α	.86	.85
MLU: Pearson’s r	.77	.74
Note. MLU = mean length of utterance.

According to the ERRNI manual, inter-rater reliability for two independent raters for 30 of the same test protocols was very high (story content, r = .93; MLU, r = .99, taken from the ERRNI manual, p.56). Parallel form reliability was also carried out with a sample of children. The children were given both versions within a two week interval, with half completing the Fish Story first, and half completing the Beach Story first. Two way analyses of variance showed there was no main effect of order, and Pearson’s r correlations for the standard scores for story content and MLU for the two stories were of moderate size and highly significant (story content, r = .52, p < .001, N = 75; MLU, r = .66, p < .001, N = 75, ERRNI manual, p.64).

Concurrent validity with a receptive language subtest from the CELF-3 (concepts and directions, Semel et al., 1995), as measured by Pearson’s r correlations, was relatively weak (story content: r = .14, MLU: r = .18). This was to be expected, as they assess different components of language (i.e. the CELF-3 concepts and directions assesses receptive language in a highly constrained test situation, ERRNI manual, pp.64-65). 

4.3.1.3.4 Inter-rater reliability for MLU
A qualified speech and language therapist also calculated MLU for 20% of the scripts included in the current study, as a further measure of inter-rater reliability (10 oral narratives from year 3 and 10 from year 4, based on the transcription by the researcher but not divided into utterances). Spearman’s rho indicated that this was also very high (rs = .97, p < .001).

4.3.1.4 WRAT-3 spelling
The WRAT-3 (Wide Range Achievement Test, 3rd edition, Wilkinson, 1993) was used to measure children’s single word spelling skills. It is norm-referenced from kindergarten age to adulthood (5 to 74 years). The test contains a number of phonetically regular and irregular words, as well as alphabet knowledge for those aged 7 and under (and those who are aged 8 or above but are unable to correctly spell five or more words). The WRAT was chosen as it is a commonly used spelling measure and has been used in many previous studies looking at spelling and writing relationships (e.g. Abbott & Berninger 1993; Berninger et al., 1998; Graham et al., 1997; Juel, 1988).

The spelling sub-test requires the child to spell 40 words from dictation. Each item is presented orally in isolation, then within the context of a sentence, and then again in isolation. The child then attempts to spell the word in written form. Children aged 7 or under (and those who are aged 8 or above but are unable to correctly spell five or more words) are also given a preliminary section, where they are required to write down their name and 13 letters from the alphabet. They are awarded two marks if their name is spelled correctly, giving a maximum of 15 for the first section, 40 for the second section, and 55 altogether. The level of difficulty increases as the test goes on and a discontinuation rule is applied after 10 consecutive errors.

4.3.1.4.1 WRAT-3 standard scores, reliability and validity information 
Standard scores and grade scores can be derived from the raw scores. However, these have been derived from the US population and are representative of the US education system. Internal consistency reliability information for the WRAT-3 spelling subtest (blue form) is shown in Table 4.11 (taken from the WRAT-3 administration manual, pp.171/174). This was measured using Cronbach’s coefficient alpha. Test-retest reliability was established based on standardised scores with a sample of 142 children ranging from 6-16 years (M = 10.5 years), after an average of 37 days delay. The stability coefficient (corrected for attenuation) was high (.93, WRAT-3 administration manual, p.173).

Table 4.11 
Internal Consistency Reliability Coefficients (Cronbach’s α) and Standard Errors of Measurement in Standard Score Units for WRAT-3 Spelling Subtest (Blue) by Age (as per the WRAT-3 Administration Manual)
Age	N	Cronbach’s α (SEM)
7;6 years 	195	.84 (6.1)
8;0 years	199	.83 (6.2)
8;6 years	195	.88 (5.2)
9 years 	192	.89 (5.0)
Note. SEM = standard errors of measurement.

Concurrent validity for the WRAT-3 combined spelling score (i.e. blue and tan forms) and the California Test of Basic Skills (4th edition) spelling measure (r =.84) supports the hypothesis that the WRAT-3 is similar to other standardised tests of academic achievement (WRAT-3 administration manual, p.182).

4.3.1.5 BAS II non-verbal cognition
The BAS II (British Ability Scales, 2nd edition, Elliot et al., 1997) assesses general cognitive ability, and two subtests were administered to represent NVC: the matrices subtest from the non-verbal reasoning ability core scale and the pattern construction subtest from the spatial ability core scale. The BAS was chosen as it is a commonly used measure of non-verbal ability and has been used in previous writing studies (e.g. Dockrell et al., 2007, 2009).  

4.3.1.5.1 BAS II matrices
The matrices subtest is a measure of non-verbal reasoning ability, norm-referenced for children aged 5;0-17;11 years. The technical manual describes how this task has frequently been used as a measure of cognitive ability, and that, although it is a non-verbal measure, the use of verbal mediation may help devise appropriate solutions to the problems presented in the matrices subtest (BAS II technical manual, p.61). 

During this task, the child is presented a matrix problem in a multiple-choice format. Each matrix is a square consisting of 4 or 9 cells, with a blank cell in the lower right hand corner of the matrix. The child must choose from six alternatives the one that correctly completes the matrix. One point is awarded for a correct response, and zero for an incorrect response. There are varying starting points for different ages. Decision points are stated at various points, where the test is stopped unless the child achieves less than 3 failures on all items given, in which case the test continues to the next decision point.

4.3.1.5.2 BAS II pattern construction
The pattern construction subtest is norm-referenced for children aged 3;0-17;11. This measures spatial ability, and is “highly related to overall cognitive ability” (BAS II technical manual, p.50).

For this task, the child is shown a two dimensional pattern of two colours and must use three dimensional blocks, whose sides are of different colours and patterns, to synthesise the sample design. The test begins with easier two-block patterns and increases in complexity to nine-block patterns. The time taken to complete each design is measured (using a stopwatch) and the child is awarded between zero and 5 points (depending on the item and the time taken to create the correct design). There are varying starting points for different ages. Decision points are stated at various points, where the test is stopped unless the child has gained the maximum scores on all but one or two items given, in which case you continue to the next decision point.

4.3.1.5.3 BAS II standard scores, reliability and validity information
Raw scores are converted to ability scores according to the range of items administered, and from these standard scores and age equivalents can be obtained. Internal consistency reliability coefficients for these tests can be seen in Table 4.12 (taken from the BAS II technical manual, p.195/199). The method used was a modified split-half correlation, adjusted for the number of items likely to be given to each child (BAS II technical manual, p.192).










Mean (6;0-17;0)	.85 (3.92)	.88 (3.44)
Note. Standard errors of measurement appear in parentheses.

4.3.2 Experimental writing outcome measure
4.3.2.1 Experimental writing prompt
The outcome writing measure used was a narrative based on the alternative ERRNI pictures to those used to elicit the spoken narrative i.e. The ‘Beach Story’ pictures were used in year 3 and the ‘Fish Story’ pictures in year 4 (see section 4.3.1.3 above) to elicit the written narratives. The instructions were adapted for a writing task (see section 4.4.2 and Appendix D).

4.3.2.2 Marking the experimental writing task
The written narratives were evaluated for six different aspects: sentence structure, punctuation, text structure and organisation, composition and effect, total number of words written (TNW) and mean length of T-unit (MLTU). These will be outlined in this section. Examples of written narratives from a good, average and poor writer in year 3 and a year later in year 4 can be seen in Appendix E, along with their scores on the six different aspects of writing.

4.3.2.2.1 The writing components





Writing Components with the Corresponding National Curriculum Assessment Focuses and Examples of Descriptors
Component	Assessment focus	Descriptors used for National Curriculum level 2b (6 points)
Sentence structure	AF5: Vary sentences for clarity and effect AF6: Write with technical accuracy of syntax and punctuation in phrases, clauses and sentences	Uses a mixture of compound and complex sentences; uses simple adverbials e.g. quickly, in the shop; uses simple noun phrases e.g. best friend; uses simple connectives to express chronological sequence.
Punctuation	AF6: Write with technical accuracy of syntax and punctuation in phrases, clauses and sentences	Evidence of capital letters, full stops, and where appropriate, question marks and exclamation marks; begins to use commas to separate items in a list.
Text structure and organisation	AF3: Organise and present whole texts effectively, sequencing and structuring information, ideas and eventsAF4: Construct paragraphs and use cohesion within and between paragraphs	Sequences indicated by time-related phrases or clauses; writing has clear beginning, middle and end.
Composition and effect	AF1: Write imaginative, interesting and thoughtful texts AF2: Produce texts which are appropriate to reader and purpose AF3: Organise and present whole texts effectively, sequencing and structuring information, ideas and events AF7: Select appropriate and effective vocabulary	Narrative or non-narrative structure shows some consistency; evidence of text cohesion through some use of consistent tense and person; sufficient detail is given to engage the reader and organisation reflects the purpose of the writing; word choices are sometimes ambitious.





The assessment considered four components of writing (sentence structure, punctuation, text structure and organisation, composition and effect), each of which can be seen in Table 4.13, along with the corresponding assessment focuses from the NC, and exemplifying descriptors for level 2b (6 points). For each of these components, descriptors are given for each of the NC sub-levels (e.g. 1c, 1b, 1a, 2c, 2b, 2a, etc.). These sub-level descriptors were then assigned numerical values from 1 (W) to 10 (3a) in year 3, and from 1 (W) to 12 (4b) in year 4. The children’s stories were also marked in terms of handwriting, and phonics and spelling, as these are part of the teacher assessment, but these were not included as outcome measures within the study. As spelling was being used as a predictor of writing ability, phonics and spelling was not included as an outcome measure. Transcription plays a role in both spelling and handwriting (Abbott & Berninger, 1993), and as spelling was being used to represent transcription within this study, handwriting was also not included as an outcome. Abbott and Berninger (1993) asserted that while transcription plays a role in spelling and handwriting, it does not play a role in punctuation or grammar usage. Thus, punctuation was included as an outcome.

4.3.2.2.2 Total number of words written
The total number of words written (TNW) was calculated, as a measure of written productivity. Each word was counted regardless of legibility, spelling and correct usage (Following Olinghouse, 2008). Crossed-out words or words that did not form part of the content of the story were not included, such as the title or ‘The End’. 

4.3.2.2.3 Mean length of T-unit
To measure written syntactic complexity, the mean length of T-unit (MLTU) was computed. The stories were divided into T-units in the same way that the oral narratives were divided into utterances, with the same rules applying, in order to calculate MLTU. A T-unit was defined as “one main clause plus any subordinate clause or non-clausal structure that is attached to or embedded in it” (Hunt, 1970, p.4). A simple sentence and a complex sentence would each be one T-unit, but a compound sentence would be two or more, depending on the number of main clauses. For example, the simple sentence ‘The children are playing outside’, and the complex sentence ‘Despite the cold weather, the children are playing outside’ would each be classed as one T-unit, whereas the compound sentence ‘It’s cold weather and the children are playing outside’ would be classed as two T-units. MLTU was calculated by dividing the TNW by the total number of T-units.

4.3.2.3 Reliability of the experimental writing task
Graham and Perin (2007) noted that establishing the reliability of writing quality assessments is especially important, as almost all contemporary scoring procedures involve an element of subjectivity. Graham et al. (2011) recommended that consistency correlation coefficients ≥ .80 are acceptable for the assessment of writing carried out by teachers within an educational context. However, for inclusion in meta-analyses of writing instruction, Graham and colleagues used a threshold of .60 or higher for inter-rater reliability of writing quality measures (e.g. Graham, McKeown, Kiuhara & Harris, 2012; Graham & Perin, 2007). A general guideline for acceptable inter-rater reliability for consistency correlation coefficients is .70 (Stemler & Tsai, 2008). 

4.3.2.3.1 Inter-rater reliability for the writing components
In order to establish inter-rater reliability for the writing assessment, 20% of the scripts were randomly selected (10 from year 3 and 10 from year 4: the children’s original handwritten stories) to be remarked by the literacy co-ordinator in one of the schools involved in the study (school 1). Results from rater 1 (the researcher) and rater 2 (the literacy co-ordinator from school 1) can be seen in Table 4.14. 

Table 4.14 
Means, Standard Deviations and Inter-Rater Reliability for Rater 1 and Rater 2 for the Writing Components (N = 20)
Component	Rater 1 M  (SD)	Rater 2 M (SD)	Spearman’s Rho	Kendall’s W (corrected for ties)
Sentence structure	6.65 (1.27)	5.55 (1.67)	.89***	1.00***
Punctuation	6.15 (1.95)	5.05 (1.91)	.77***	.80**
Text structure & organisation	6.05 (1.43)	4.95 (1.50)	.87***	.90***
Composition & effect	6.55 (1.57)	5.20 (1.40)	.80***	1.00***
*** p < .001 level (two-tailed). ** p < .01.

The scores for rater 2 are lower than rater 1, but this is consistent for each component, with similar standard deviations. Inter-rater reliability based on Spearman’s rho ranged between .77 and .89 for the writing components. Each is highly statistically significant and well above the accepted threshold set out by Graham and colleagues (Grahm et al., 2012; Graham & Perin, 2007) of .60. Kendall’s W also gives an evaluation of the agreement between two raters. It can range from 0 (no agreement) to 1 (complete agreement), and examines concordance of the rank given to each of the participants by each rater according to their writing score. When tied values occur, they reduce the value of W, and thus to correct for this, they are each given the average of the ranks that would have been given had no ties occurred. Once tied ranks were taken into account, there was very high concordance between the two raters for each of the writing components, with some showing complete agreement on the ranking of the participants.

Correlations (Spearman’s rho) between the class teacher assessments of writing and optional SATs scores (year 3 only from schools 1 and 2; carried out 1-2 months before the experimental writing samples were collected), and a total of the score on all four writing components were also carried out, as a measure of concurrent validity. These also showed highly significant and strong or very strong relationships.

Table 4.15 
Concurrent Validity (Spearman's rho) for the Total of All Four Writing Components with Optional Standardised Attainment Test Scores and Teacher Assessments




Note. SATs = Standardised Attainment Tests. 
*** p < .001 level (two-tailed).

4.3.2.3.2 Intra-rater reliability for the writing components in un-typed vs typed scripts 
The written narratives were scored for all six components (phonics and spelling, handwriting, sentence structure, punctuation, text structure and organisation and composition and effect) without being typed and corrected for spelling. This was to be able to mark the children’s writing for their handwriting and phonics and spelling, and as would be done by the teacher in a school setting. In order to ascertain whether the scoring judgements for the other four components were affected by children’s handwriting and spelling, 20% of the scripts were randomly selected (10 from year 3 and 10 from year 4) to be typed and corrected for spelling, then remarked by the researcher, blind to the original scores given. The average scores were very similar but the typed and spelling corrected scores were actually slightly lower than the un-typed scores. Intra-rater reliability was very high, with all rs > .80.

Table 4.16 
Means, Standard Deviations and Intra-Rater Reliability for Un-Typed and Typed Scores for the Writing Components (N = 20)
Component	Un-typed M (SD)	Typed M (SD)	Spearman’s Rho
Sentence Structure	6.65 (1.23)	6.60 (1.47)	.94***
Punctuation	6.15 (1.95)	6.15 (2.08)	.95***
Text Structure & Organisation	6.05 (1.43)	5.45 (1.85)	.84***
Composition & Effect	6.55 (1.57)	6.15 (1.60)	.87***
*** p < .001 level (two-tailed).

4.3.2.3.3 Inter-rater reliability for total number of words written
Twenty percent of the written narrative scripts (10 from year 3 and 10 from year 4: the children’s original handwritten stories) were randomly selected and re-marked by a qualified speech and language therapist for TNW, and inter-rater reliability using Spearman’s rho was very high (rs  = .995, p < .001).

4.3.2.3.4 Inter-rater reliability for mean length of T-unit




4.4.1 Procedure for the potential predictor variables, and the child questionnaire / interview
Children were assessed individually in a quiet area of school in year 3 and year 4, with the researcher administering, transcribing where appropriate, and scoring all of the assessments. Standard procedures from test manuals were followed for all standardised tests. The assessment of each child lasted approximately 90 minutes and was done over two sessions (sometimes with a school break time in the middle of a session) and testing never lasted longer than 1 hour at any one time. Where possible, sessions took place over two consecutive days and there was never longer than two weeks between the two sessions for any individual child. 

Table 4.17 shows the different orders of administration that were used for each of the two sessions (A and B), to partially counterbalance for any order effects that may have occurred. As much as possible, children were seen for one of the sessions in the morning and one in the afternoon, with half the children completing session A in the morning, and half completing session B in the morning.

Table 4.17 
Orders for Session A and Session B for the Potential Predictor Variables and Questionnaire / Interview
Session	Order 1	Order 2	Order 3	Order 4
A	WSPAVocabulary PCRS	RS PCVocabularyPAWS	VocabularyPCRSWSPA	PAWSRSPCVocabulary
B	NWRFSOral narrativeSpellingMatricesReadingQuestionnaire / Interview	Questionnaire / InterviewReadingMatricesSpellingOral narrativeFSNWR	Oral narrativeSpellingMatricesNWRReadingFSQuestionnaire / Interview	Questionnaire / InterviewFSReading NWR
MatricesSpellingOral narrative
Note. WS = word structure; PA = phonological awareness RS = recalling sentences; PC = pattern construction; NWR = non-word repetition; FS = formulated sentences.
Verbal and non-verbal tasks were interspersed as much as possible for more variety, and the order was changed slightly where it was appropriate in terms of time or concentration. Parts of session B were audio-recorded (ERRNI oral narrative, CELF-3 formulated sentences and the questionnaire/interview) via a digital voice recorder (Olympus VN-3500PC), for later transcription, or to verify the written record of the data. This was done as soon as possible after testing and no longer than a month afterwards. 

Children were reminded at the beginning of every session that they could have a break or stop their participation at any point without giving a reason. Some children decided to have a short break during testing sessions. This consisted of a toilet/water break or an informal talk with the researcher, or going for a short stroll around school together.
    						    
4.4.2 Procedure for the experimental writing task
The writing task was administered to the whole class at once in each of the three schools, during the morning at a time deemed appropriate by the class teacher. Each child was provided with the picture prompt for the narrative, a pencil, or whatever they would usually write with in class, plain paper for the plan and lined paper for the story. The class teacher was provided with a copy of each of the stories of the children in their class, and the researcher only took the stories of those children who had provided consent for the study.

The session was led by the class teacher. The teachers were given written instructions on how to administer the writing task (see Appendix D) and these were talked through with the researcher with a chance for asking questions before administration. Where children were absent from school on the day that the writing task was administered, this was carried out individually with the researcher on another day, using exactly the same instructions and procedure as for the whole class. 





CHAPTER 5: RESULTS AND DISCUSSION I
The Development of Potential Predictor and Writing Outcome Variables

This chapter will look at the children’s performance and developmental progress from year 3 to year 4 on the potential predictor variables: 
	oral language (CELF-3 word structure, recalling sentences and formulated sentences and BPVS II receptive vocabulary); 
	oral narrative (ERRNI mean length of utterance (MLU) and story content);
	single word spelling (WRAT-3); and 
	non-verbal cognition (BAS II pattern construction and matrices)
and on the writing outcome variables: 
	the writing components (sentence structure, punctuation, text structure and organisation, composition and effect);
	total number of words written (TNW); and 
	mean length of t-unit (MLTU). 

Given the relative lack of research looking at sentence level skills outlined in the literature review in Chapter 2 (section 2.2.4.2), spoken and written narrative syntactic complexity will be considered in more detail by comparing MLU in the spoken narratives to MLTU in the written narratives in year 3 and 4. This chapter will also examine correlations within the potential predictor variables, as well as within the writing outcome variables. Thus, it addresses research questions 1 and 2:

1a) What is the average performance of the children on the potential predictor variables and the writing outcome variables in year 3 and year 4?
b) Do these skills develop from year 3 to year 4?

2) What are the relationships within the potential predictor variables and within the writing outcome variables: 
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

Exploring how the potential predictor variables are related to each other, and how the writing outcome variables are related to each other, will provide the background for the principal components analysis presented in the next chapter (section 6.2), as well as providing useful information when interpreting the regression results (presented in section 6.3). It will give an indication of the extent to which the different aspects of writing are related to each other, and auto-correlations from year 3 to 4 will reflect the extent to which the measures are stable during this time period. 

5.1 Year 3 and Year 4: Descriptive Statistics and Developmental Progress
Information about mean performance in year 3 and year 4, as well as developmental progress from year 3 to year 4, will be presented in this section, first for the potential predictor oral language (OL), oral narrative (ON), spelling and non-verbal cognition (NVC) variables, then for the writing outcome variables. Where statistical tests were carried out, non-parametric analyses were used. This was because some variables did not meet the assumptions for parametric tests (i.e. skewness and kurtosis values in some of the variables were over the desired cut-off for parametric tests, see section 5.2). For more advanced analyses presented later in the chapter, data preparation was carried out in order to use parametric analyses (see section 5.2).

5.1.1 Potential predictor variables: Descriptive statistics and developmental progress
There were no floor or ceiling effects for any of the standardised OL, ON, spelling, or NVC tasks in year 3 or year 4​[2]​. This included the CELF-3 word structure task in year 4 when the age of the participating children ranged from 8;10 - 9;9, despite the fact that it is only standardised up to the age of 8;11. Table 5.1 shows descriptive statistics for these variables in years 3 and 4, and the mean progress made from year 

Table 5.1 
Descriptive Statistics for Potential Predictor Variables: Oral Language, Oral Narrative, Spelling and Non-Verbal Cognition, and the Progress Made from Year 3 to Year 4 (in terms of Standardised Z-Scores) (N=50)
	Year 3		Year 4		Year 3-Year 4
Measure	M	SD	Range		M	SD	Range		Mean Gain	Z	Significancea	Effect Size (r)
OL	Expressive Language	CELF-3 word structure	26.82(-0.56)	3.58(0.92)	12-32(-2.35-2.00)		27.90b	3.75b	13-32b					
		CELF-3 recalling sentences	32.96(-0.67)	11.18(0.99)	9-66(-2.35-2.00)		40.36(-0.43)	11.7(0.89)	8-72(-2.35-2.35)		0.24	2.96	p  = .003	.42
		CELF-3 formulated sentences	23.34(-0.87)	8.93(1.08)	0-43(-2.35-2.35)		29.58(-0.44)	7.42(1.00)	6-42(-2.35-2.00)		0.43	4.06	p  < .001	.57
		BPVS II receptive vocabulary	81.02(-0.16)	14.98(0.91)	49-122(-2.00-2.25)		89.90(-0.17)	10.90(0.66)	70-120(-1.40-1.60)		-0.01	0.18	p  = .861	.02
ON		ERRNI mean length of utterance	8.86(0.26)	1.59(1.06)	5.77-12.15(-2.10-2.30)		9.50(0.19)	2.03(1.17)	6.48-15.40(-1.75-2.35)		-0.07	0.82	p  = .412	.12
		ERRNI story content	24.90(0.29)	6.05(1.06)	9-37(-2.35-2.30)		24.72(0.53)	5.08(0.83)	14-35(-1.20-2.35)		0.24	1.79	p  = .074	.25
		WRAT-3 spelling	23.26(-0.21)	5.22(1.11)	8-42(-3.45-3.65)		26.50(-0.03)	5.07(1.03)	18-44(-1.75-3.45)		0.18	2.50	p  = .012	.35
NVC		BAS II pattern construction	22.62(0.34)	7.47(1.11)	6-41(-2.35-2.35)		26.02(0.47)	7.68(1.22)	8-51(-2.10-2.35)		0.13	1.06	p  = .291	.15
		BAS II matrices	12.60(0.16)	4.77(0.99)	4-25(-1.80-2.35)		15.46(0.34)	4.72(0.95)	6-25(-1.80-1.90)		0.18	1.69	p  = .091	.24
Note. OL = oral language; ON = oral narrative; NVC = non-verbal cognition. Standardised z-scores appear below the raw scores in parentheses.
ap < .006 significant using a Bonferroni correction for multiple comparisons. bCELF-3 word structure is only standardised up to the age of 8;11, so no standardised z-scores are presented in year 4.

3 to year 4 (in terms of standardised z-scores). Raw scores are presented with standardised z-scores shown below these in parentheses. 

Standardised z-scores were used so that there was consistency across different assessments (where the mean is zero and the standard deviation unit is one). Inspecting the raw score ranges, and the minimum and maximum standardised z-scores, highlights the large range of performance to be found within this cohort on all the potential predictor measures in years 3 and 4. The mean standardised z-scores indicate that as a group the children were performing in the average range expected for their age on all these measures in both years. However, the CELF-3 expressive language subtests had the lowest mean standardised z-scores. 

Wilcoxon signed-rank tests were used to establish whether there were significant differences between the potential predictor variables in terms of their standardised z-scores. As there were many comparisons to present, the results along with the effect sizes are presented in Appendix G, but will be summarised here. Results showed that all three CELF-3 expressive language subtests were significantly lower than all the other measures in year 3 and in year 4 (all p < .05). BPVS II receptive vocabulary and WRAT-3 spelling were also significantly lower than all the other measures apart from the expressive language subtests (all p < .05), except for year 4 WRAT-3 spelling and ERRNI MLU, which were not significantly different from each other.  When a Bonferroni correction for multiple comparisons was applied (p ≤ .001 required for significance), the expressive language standardised z-scores were still significantly lower than the ON and NVC measures in both years, and BPVS II receptive vocabulary was still significantly lower than both the NVC measures in year 4. Furthermore, the expressive language subtests were still significantly lower than BPVS II receptive vocabulary in year 3, and CELF-3 formulated sentences was also significantly lower than WRAT-3 spelling in year 3. Finally, WRAT-3 spelling was still significantly lower than ERRNI story content in year 4. There was therefore a discrepancy in both years between the expressive language abilities of the children, and their ON and NVC abilities, with vocabulary and spelling falling in between.

Table 5.1 also shows that the children made positive progress for all the potential predictor variables in terms of their mean raw scores from year 3 to year 4 (with the exception of ERRNI story content, where the mean raw scores were very similar in year 3 and 4). In terms of their mean standardised z-scores, these remained relatively stable and were generally slightly higher in year 4 than year 3 (with the exception of BPVS II vocabulary and ERRNI MLU, where the standardised z-scores were slightly lower in year 4 but very similar to year 3). This suggests that the children as a group had made age-appropriate progress in their OL, ON, spelling and NVC abilities. Wilcoxon signed rank tests were used to investigate whether the children’s progress was significant in terms of their standardised z-scores, and results of these along with effect sizes are shown in Table 5.1. Significant positive progress was made in CELF-3 recalling sentences and formulated sentences and WRAT-3 spelling. The effect sizes show the magnitude of improvement over time. These were moderate in the case of CELF-3 recalling sentences and WRAT-3 spelling (i.e. r ≥ .30 and <.50, using Cohen’s criteria, cited in Field, 2009), and large in the case of CELF-3 formulated sentences (i.e. r ≥ .50). This suggests that the children had made better than expected progress in these areas, and particularly in formulated sentences. After applying a Bonferroni correction to account for multiple comparisons (p < .006 required for significance), the progress in WRAT-3 spelling was no longer significant. 

5.1.2 Writing outcome variables: Descriptive statistics and developmental progress 





Descriptive Statistics for Writing Outcome Variables, and the Progress Made from Year 3 to Year 4 (N=50)
		Year 3		Year 4		Year 3-Year 4
	Measure	M	Mdn	SD	Range	NC level		M	Mdn	SD	Range	NC level		Mean Gain	Z	Significancea	Effect Size (r)
Writing Components	Sentence structure	6.16	6	1.43	3-9	2b		7.22	7	1.52	5-11	2a		1.06	4.81	p < .001	.68
	Punctuation	5.52	5	1.82	2-10	2b		6.46	7	2.08	3-10	2b		0.94	3.52	p < .001	.50
	Text structure & organisation	5.60	6	1.20	3-9	2b		6.22	6	1.62	4-11	2b		0.62	3.05	p = .002	.43
	Composition & effect	5.96	6	1.48	2-9	2b		6.96	7	1.59	5-11	2a		1.00	4.25	p < .001	.60
	TNW	135.54	130	58.14	36-283			163.02	163	54.92	30-287			27.48	3.29	p < .001	.47
	MLTU	7.75	8.04	1.75	3.42-11.34			8.63	8.29	2.17	4.63-14.92			0.88	2.19	p = .029	.31
Note. NC level refers to the equivalent National Curriculum level; TNW = total number of words; MLTU = mean length of T-unit. 




level 2b and 2a in year 4, which is slightly lower than the national level expected for this age (2a-3c for year 3 and 3b-4c in year 4, Derbyshire County Council, 2014). 

There was a very large range of performance regarding written productivity (measured by TNW: 36-283 in year 3; 30-287 in year 4), and the syntactic complexity of the written compositions (measured by MLTU: 3.42-11.34 in year 3; 4.63-14.92 in year 4). The mean MLTU scores were similar to the age of the children in both years (7.75 at age 7-8, and 8.63 at age 8-9).

As these were measured on the same scale, raw score performance across the individual writing components could be compared. Wilcoxon signed-ranks tests were used to establish whether differences were statistically significant. The results of these are presented in the Appendix H, but will be summarised here. Both the sentence structure and composition and effect scores were significantly higher than both the punctuation and text structure and organisation scores in year 3 and year 4, even after the Bonferroni correction was applied (p ≤ .008 required for significance). Sentence structure scores were also significantly higher than composition and effect scores in both years (p < .05), although this was not significant after applying the Bonferroni correction. 

The final columns of Table 5.2 show the mean progress that children made from year 3 to year 4, and Wilcoxon signed-rank tests showed whether this was significant. The children as a group made significant gains in all areas of writing between the two years. This was also the case after the Bonferroni correction was applied (p ≤ .008 required for significance), except for MLTU where the comparison was no longer significant. For most of the writing components, the average gain was around 1 (equivalent to 1 NC sub-level) and this is roughly in line with national expectations of 1-2 sublevels gain per year. The smallest gains were made in text structure and organisation (0.62), and the largest in sentence structure (1.06). This was reflected in the effect sizes for improvements from year 3 to year 4, with large effect sizes for all of the components except for the text structure and organisation component, which was medium. The mean gain in TNW equates to just over one word per minute more than in year 3 (M = 5.42 words per minute in year 3; 6.52 words per minute in year 4); and the gains in MLTU equated to nearly 1 word per T-unit more than in year 3, with both demonstrating medium effect sizes. 

In order to ascertain how many children made positive progress in their writing, Table 5.3 shows how many children improved from year 3 to year 4 in terms of their raw scores (i.e. had a higher score in year 4 than in year 3), how many children fell behind (i.e. had a lower score in year 4 than in year 3), and how many remained at the same level (i.e. had the same score in year 4 as year 3) in the different aspects of writing. Most of the children made progress on all of the writing components, although the smallest percentage of children made positive progress on the text structure and organisation component, with just over half of the children receiving a higher score in year 4. The writing component where the most children received a lower score in year 4 was punctuation (18% of the children), and the component with the most positive gains was sentence structure (70% of the children). Depending on the writing component, 18%-32% of children remained at the same level in year 4, and 8%-18% had a lower score in year 4 than in year 3. Although it is difficult to compare these to TNW and MLTU, as they use different scales, the number of children that gained in these two areas from year 3 to year 4 was similar to the number of children that made gains in the different writing components.

Table 5.3 
Number of Children with a Lower, Higher or the Same Score in Year 4 Compared to Year 3 for Writing Outcome Variables
	Measure	Lower score in year 4 (%)	Same score in year 4 (%)	Higher score in year 4 (%)
Writing Components	Sentence structure	5 (10)	10 (20)	35 (70)
	Punctuation	9 (18)	9 (18)	32 (64)
	Text structure & organisation	8 (16)	16 (32)	26 (52)
	Composition & effect	4 (8)	15 (30)	31 (62)
	TNW	15 (30)	2 (4)	33 (66)
	MLTU	20 (40)	0 (0)	30 (60)




5.1.3 Comparison and development of spoken and written narrative syntactic complexity
Parallel forms of the ERRNI were used to elicit the spoken and written narratives in year 3 and year 4, and this allowed for a comparison of the syntactic complexity in the spoken and written narratives using a very similar prompt (measured using MLU and MLTU, which were evaluated in an equivalent way in the spoken and written narratives, see Table 5.1 and 5.2 for descriptive statistics respectively). Figure 5.1 shows how MLU and MLTU compared to each other and how they developed from year 3 to year 4. 

Figure 5.1. Bar Chart to Show Average Performance and Comparison between Mean Length of Utterance (MLU) and Mean Length of T-Unit (MLTU) Scores in Year 3 and Year 4 (N = 50). 
** p < .01 (two-tailed).

Both MLU and MLTU increased significantly from year 3 to year 4 (MLU: z(49) = 2.04, p = .041, mean difference = 0.64, r = .29; MLTU: z(49) = 2.19, p = .029, mean difference = .88, r = .31), hence spoken and written syntactic complexity increased with age. However, these exhibited small to medium effect sizes for development, with MLTU showing the smallest effect size of all the writing measures. In both year 3 and year 4, MLU was significantly higher than MLTU (year 3: z(49) = 3.45, p = .001, mean difference = 1.11, r = .49; year 4: z(49) = 2.64, p = .008, mean difference = .87, r = .37), suggesting that spoken narratives were generally more syntactically complex than written narratives in both years. However, the difference between the two was slightly less in year 4 than in year 3.

5.2 Data Preparation
Before conducting more advanced analysis, all variables were winsorised for outliers, to make the data suitable for parametric analyses. Following Milne and Szczerbinski (2009), raw scores were converted to Z scores, then any scores that were more than 2.33 standard deviations away from the mean (which corresponds to the top and bottom 1% of cases in a normal distribution) were set to the value of 2.34 standard deviations away from the mean. After this treatment, no variables exhibited a high level of skewness or kurtosis (defined as an absolute value greater than 1, Bulmer, 2003). Curran, West and Finch (1996) suggested moderate normality thresholds of an absolute value of 2 for skewness and 7 for kurtosis when assessing multivariate normality for factor analysis, and thus the criteria used here are conservative compared to the criteria required for the principal components analysis presented in section 6.2. 

5.3 Influence of Background Variables: Gender and Age
As gender and age were potentially influential variables, relationships between these and the potential predictor and writing outcome variables were explored, to decide whether these needed to be controlled for in further analyses (independent samples t-tests for gender differences, and Pearson’s r correlations with age).

5.3.1 Gender differences
In year 3, there were no significant differences between males and females on any of the standardised OL, ON, spelling, or NVC potential predictor measures. There were also no significant differences between males and females on any of the four writing components or MLTU. The only significant gender difference was found in TNW (t(48) = 2.76, p = .008), with females writing on average 42 more words than males (male: M = 115.04, SD = 45.01; female: M = 157.75, SD = 63.32). However, this difference was no longer significant once the Bonferroni correction was applied (p ≤ .007 required for significance). This finding was repeated in year 4, with the only significant difference between males and females being in TNW (t(48) = 2.12, p = .039), with the females writing on average 32 more words than the males (male: M =147.73, SD = 64.99; female: M = 179.58, SD = 35.82). However, again this ceased to be significant when the Bonferroni correction was applied.

5.3.2 Age differences
Table 5.4 shows there were no significant correlations between age and any of the variables tested in year 3 or year 4 (all p > .05). Since there was no significant influence of age or gender on any of the variables (except for TNW in year 3 and 4 and only before the Bonferroni correction), no subgroupings were considered for the further analyses.

Table 5.4 
Zero-Order Correlations (Pearson’s r) between Age and Predictor Variables and Writing Outcome Variables in Year 3 and Year 4
	Age
Measure	Year 3	Year 4
Potential Predictor Variables	CELF-3 word structure	.01	.09
	CELF-3 recalling sentences	-.20	-.08
	CELF-3 formulated sentences	-.15	-.10
	BPVS II receptive vocabulary	-.27	.01
	ERRNI mean length of utterance	-.25	.00
	ERRNI story content	-.17	.01
	WRAT-3 spelling	.13	.20
	BAS II pattern construction	-.05	-.03
	BAS II matrices	.09	.07
Writing Outcome Variables	Sentence structure	.08	.07
	Punctuation	-.01	.06
	Text structure & organisation	.02	.09
	Composition & effect	.08	.01
	Total number of words	.17	.02
	Mean length T-unit	.00	.10
Note. * p < .05 (two-tailed). ** p < .01. *** p < .001.

5.4 Concurrent and Longitudinal Correlations within Potential Predictor and Writing Outcome Variables in Year 3 and 4
Concurrent and longitudinal correlations (Pearson’s r) were carried out within the potential predictor variables and within the writing outcome variables. This allowed for an exploration of how individual potential predictor variables were related to each other, and the relationships within the different writing outcomes in year 3 and year 4, as well as how stable these relationships were between year 3 and year 4. Concurrent and longitudinal correlations within the potential predictor variables will be discussed first, followed by those within the writing outcome variables.

5.4.1 Potential predictor variables: Concurrent correlations
Table 5.5 shows the correlations within the different OL, ON, spelling and NVC variables in year 3 and year 4 (year 3 correlations are presented below the diagonal and year 4 above the diagonal), all of which were positive. There were strong and highly significant relationships amongst the OL measures (CELF-3 expressive language subtests and BPVS II receptive vocabulary) in both years, which were all still significant at the Bonferroni corrected level (p ≤ .006 required for significance). The OL variables also shared strong or moderate highly significant relationships with WRAT-3 spelling in year 3, with these tending to be weaker in year 4. While all the year 3 relationships between the OL variables and WRAT-3 spelling were still significant after applying the Bonferroni correction, only the relationship between WRAT-3 spelling and CELF-3 word structure remained significant in year 4. 






Concurrent Zero Order Correlations (Pearson’s r) Within Potential Predictor Variables: Oral Language, Oral Narrative, Spelling and Non-Verbal Cognition in Year 3 and Year 4 (N = 50)
Measure	1	2	3	4	5	6	7	8	9
OL	Expressive Language	1. CELF-3 word structure	___	.54***	.60***	.65***	.57***	.33*	.49***	.34*	.26
		2. CELF-3 recalling sentences	.59***	___	.69***	.77***	.44**	.41**	.35*	.34*	.25
		3. CELF-3 formulated sentences	.72***	.62***	___	.72***	.48***	.37**	.27	.32*	.30*
		4. BPVS II receptive vocabulary	.62***	.65***	.65***	___	.48***	.40*	.31*	.30*	.25
ON		5. ERRNI mean length of utterance	.33*	.12	.36**	.36*	___	.50***	.27	.19	.17
		6. ERRNI story content	.30*	.29	.41**	.43**	.43**	___	.14	.13	.07
		7. WRAT-3 spelling	.56***	.42**	.51***	.42**	.34*	.16	___	.17	.15
NVC		8. BAS II pattern construction	.27	.34*	.35*	.25	.27	.21	.24	___	.54***
		9. BAS II matrices	.35*	.14	.44**	.26	.20	.37**	.15	.45**	___
Note. OL = oral language; ON = oral narrative; NVC = non-verbal cognition. Correlations for year 3 are presented below the diagonal, and correlations for year 4 are presented above the diagonal. Correlation coefficients .38 or above are significant at the Bonferroni corrected level p ≤ .006. 




However, most of the correlations between the OL and ON variables were significant in year 4, even after the Bonferroni correction. Thus, the correlations between the OL and ON variables generally increased from year 3 to year 4, whereas the correlations between the OL measures and spelling decreased. There were mostly weak and non-significant relationships between the ON variables and WRAT-3 spelling in year 3 and year 4, and these were always stronger with ERRNI MLU than story content. 

The relationships between the NVC and other potential predictor variables were mainly non-significant. There were, however, moderate relationships with some of the OL measures in both years, as well as between BAS II matrices and ERRNI story content in year 3. After the Bonferroni correction, there were no significant correlations between the NVC subtests and any of the other variables, except between BAS II matrices and CELF-3 formulated sentences in year 3.

The OL variables tended to correlate more strongly with each other than with the other variables in both years. The two NVC subtests also correlated more strongly with each other than with the other variables, as did the two ON subtests (with the exception of ERRNI MLU, which correlated more strongly with CELF-3 word structure in year 4 than ERRNI story content). These ON correlations (i.e. between ERRNI MLU and story content) and NVC correlations (i.e. between BAS II matrices and pattern construction) were moderate in year 3 and strong in year 4. 

5.4.2 Potential predictor variables: Longitudinal correlations






Longitudinal Zero Order Correlations (Pearson’s r) Within Potential Predictor Variables: Oral Language, Oral Narrative, Spelling and Non-Verbal Cognition from Year 3 to Year 4 (N = 50)
Measure	1. Y4 	2. Y4	3. Y4 	4. Y4 	5. Y4 	6. Y4 	7. Y4 	8. Y4 	9. Y4 
OL	Expressive Language	1. Y3 CELF-3 word structure	.82***	.58***	.66***	.62***	.56***	.30*	.53***	.23	.31*
		2. Y3 CELF-3 recalling sentences	.49***	.93***	.62***	.70***	.53***	.40**	.35*	.29*	.23
		3. Y3 CELF-3 formulated sentences	.70***	.70***	.83***	.70***	.52***	.35*	.43**	.41**	.43**
		4. Y3 BPVS II vocabulary	.65***	.64***	.52***	.82***	.48***	.35*	.35*	.26	.16
ON		5. Y3 ERRNI mean length of utterance	.39**	.08	.23	.27	.50***	.40**	.28*	.19	.04
		6. Y3 ERRNI story content	.41**	.37**	.43**	.51***	.33*	.49***	.15	.14	.28
		7. Y3 WRAT-3 spelling	.53***	.40**	.29*	.35*	.36*	.17	.92***	.27	.27
NVC		8. Y3 BAS II  pattern construction	.30*	.33*	.30*	.31*	.28*	.15	.11	.81***	.57***
		9. Y3 BAS II matrices	.38**	.19	.33*	.30*	.25	.17	.14	.51***	.70***
Note. OL = oral language; ON = oral narrative; NVC = non-verbal cognition; Y3 = year 3; Y4 = year 4. Correlation coefficients .39 or above are significant at the Bonferroni corrected level p < .006. 




OL measures were all strongly and highly significantly related to year 4 ERRNI MLU (except BPVS II receptive vocabulary, r = .48, p < .001), whereas year 3 ERRNI MLU was not significantly correlated to OL variables in year 4 (except CELF-3 word structure, r = .39, p = .006). However, year 3 ERRNI MLU was highly significantly related to year 4 ERRNI MLU and story content.

There were mostly significant moderate relationships between ERRNI story content and the OL variables, with a strong relationship between year 3 ERRNI story content and year 4 BPVS II receptive vocabulary. Most of the correlations between the year 3 OL variables and year 4 story content were non-significant after the Bonferroni correction was applied, whereas most of the relationships between year 3 story content and the year 4 OL variables remained significant. There were no significant relationships between ERRNI story content and WRAT-3 spelling between year 3 and 4. The relationships between ERRNI MLU and WRAT-3 spelling were significant both ways, but these did not remain significant after the Bonferroni correction was applied. There were moderate to strong significant correlations amongst the ERRNI ON subtests. 

As with the concurrent correlations, there were various moderate significant relationships between the year 3 NVC subtests and the year 4 expressive language subtests, and vice versa, almost all of which were non-significant after the Bonferroni correction (except year 3 CELF-3 formulated sentences and year 4 NVC). There were highly significant strong correlations amongst the NVC subtests from year 3 to 4. 

Thus, the longitudinal relationships within potential predictor variables were very similar to the concurrent relationships, with most being of a similar strength in both directions (e.g. year 3 word structure and year 4 spelling showed the same strength as year 3 spelling and year 4 word structure). The exceptions to this were the relationships between ERRNI MLU and the OL variables (where all of the relationships were stronger between year 3 OL variables and year 4 MLU, than between year 3 MLU and the year 4 OL variables); and the relationship between year 3 ERRNI story content and the OL variables in year 4, (where all of the relationships were stronger between year 3 story content and the year 4 OL variables, than between the year 3 OL variables and year 4 story content, particularly in the case of BPVS II receptive vocabulary). 

5.4.3 Writing outcome variables: Concurrent correlations
In both years, all of the correlations were positive within the writing outcome variables (see Table 5.7). The four writing components correlated very strongly and highly significantly with each other. TNW showed highly significant relationships with the different writing components in years 3 and 4. These were mainly moderate in year 3 and strong in year 4, with the strongest relationship seen with the composition and effect writing component in both years. TNW also correlated significantly and moderately with MLTU in year 3, but not in year 4. All of these correlations were still significant after the Bonferroni correction (p ≤ .008 required for significance).

MLTU was significantly and moderately correlated with the writing components across the board in both years. These relationships tended to be slightly stronger in year 4, especially with the sentence structure writing component (r = .49, p < .001). However, once the Bonferroni correction was applied, many of the correlations with MLTU were no longer significant. This left the only significant correlations with MLTU being with text structure and organisation and TNW in year 3, and with sentence structure and punctuation in year 4.

5.4.4 Writing outcome variables: Longitudinal correlations






Concurrent Zero Order Correlations (Pearson’s r) Within Writing Outcome Variables in Year 3 and Year 4 (N = 50)
Measure	1	2	3	4	5	6
Writing Components	1. Sentence structure	___	.80***	.74***	.78***	.63***	.49***
	2. Punctuation	.84***	___	.77***	.83***	.54***	.39**
	3. Text structure & organisation	.77***	.78***	___	.81***	.67***	.30*
	4. Composition & effect	.93***	.82***	.80***	___	.74***	.34*
	5. Total number of words 	.46**	.40**	.44**	.51***	___	.15
	6. Mean length of T-unit	.32*	.35*	.36**	.31*	.40**	___
Note. Correlations for year 3 are presented below the diagonal, and correlations for year 4 are presented above the diagonal. Correlation coefficients .36 or above are significant at the Bonferroni corrected level p < .01.
* p < .05 (two-tailed). ** p < .01. *** p < .001. 	> .50 = strong, .30 - .49 = moderate, .10 -. 29 = weak.

Table 5.8 
Longitudinal Zero Order Correlations (Pearson’s r) Within Writing Outcome Variables from Year 3 to Year 4 (N = 50)
Measure	Y4	Y4	Y4	Y4	Y4	Y4
Writing Components	1. Sentence structure	.67***	.71***	.68***	.69***	.46**	.48***
	2. Punctuation	.58***	.67***	.71***	.64***	.42**	.37**
	3. Text structure & organisation	.50***	.57***	.62***	.58***	.42**	.41**
	4. Composition & effect	.62***	.69***	.68***	.67***	.44**	.38**
	5. Total number of words 	.45**	.44**	.47**	.49***	.57***	.13
	6. Mean length of T-unit	.34*	.32*	.27	.37**	.21	.19
Note. Y3 = year 3; Y4 = year 4. Correlation coefficients .37 or above are significant at the Bonferroni corrected level p ≤ .008.






The year 3 writing components were moderately and highly significantly related to year 4 MLTU, with the strongest relationship being between year 3 sentence structure and year 4 MLTU. Most of the correlations between year 3 MLTU and the year 4 writing components were significant and moderate, although these were generally weaker than the other way round, and mostly non-significant when the Bonferroni correction was applied (p ≤. 008 required for significance). 

5.4.5 Stability of variables between year 3 and year 4: Longitudinal auto-correlations
Tables 5.6 and 5.8 also show the stability of the variables between year 3 and year 4 (measured by Pearson’s r auto-correlations). All the potential predictor and writing outcome variables correlated highly significantly with themselves from year 3 to year 4. The exception to this was MLTU, which did not correlate significantly between year 3 and year 4. Furthermore, The ERRNI subtests’ auto-correlations (MLU and story content) were the weakest of all the potential predictor variables, although these were still highly significant.

5.5 Results Summary
In summary, the results from this chapter have shown that:

	There was a large range of performance across OL, ON, spelling and writing skills.

	Writing scores were slightly below the expected level, and the gap widened in year 4.

	Children showed a relative strength in written sentence structure skills, and a relative weakness in text structure and organisation and punctuation skills.

	Children showed at least age-appropriate progress in all the OL, ON, and spelling variables (in terms of standardised z-scores) and significant progress in all the different aspects of writing, but effect sizes for development were smaller for MLTU.

	Most children made developmental gains in all aspects of writing, although 30%-48% (depending on which particular aspect) did not make positive progress between year 3 and year 4.

	Larger developmental gains were seen between year 3 and 4 in areas of writing where children showed a relative strength in year 3 (i.e. sentence structure and composition and effect) than where they showed a relative weakness in year 3 (i.e. text structure and organisation and punctuation).

	Spoken and written narrative syntactic complexity increased with age.

	Spoken syntactic complexity was higher than written syntactic complexity, but the gap was smaller in year 4. 

	Many of the potential predictor variables were significantly correlated with each other, with the OL variables showing the strongest correlations with other variables.

	Most of the writing outcome variables were significantly correlated with each other, although the weakest correlations were with MLTU.

5.6 Discussion 
The research questions addressed in this chapter (1 and 2) will now be discussed. These consider the children’s average performance on a range of language, cognitive and writing tasks (i.e. oral language (OL); oral narrative (ON); spelling; non-verbal cognition (NVC); and the different writing outcome variables: sentence structure; punctuation; text structure and organisation; composition and effect; total number of words written; and mean length of T-unit), and the children’s development on these tasks from year 3 to year 4. The relationships within the potential predictor and within the writing outcome variables will also be discussed, and the relationship between written syntactic complexity and writing quality considered. 

5.6.1 What is the average performance of the children on the potential predictor variables?
There was a large range of scores for all the potential predictor variables, including the OL variables (CELF-3 word structure, recalling sentences and formulated sentences, and BPVS II receptive vocabulary), the ON variables (ERRNI mean length of utterance and story content), spelling (WRAT-3), and the NVC variables (BAS II pattern construction and matrices). This may in part reflect the fact that the children were an unselected sample with a wide range of abilities, and included those with Special Educational Needs.

The mean performance on all the standardised tests administered was within the average range. However, there were some significant differences between the skills that the children were tested on. Their expressive language skills (measured by the CELF-3) were significantly lower than everything else, and their general language skills (in terms of expressive language, receptive vocabulary and spelling) were significantly lower than their NVC skills. The discrepancy between their language and NVC scores may be related to the socio-economic status (SES) of these children, as it is documented that children from low SES backgrounds can lag behind in their language skills compared to their non-verbal skills (e.g. Law, McBean & Rush, 2011; Locke, Ginsborg & Peers, 2002). However, this was not the case with the ON performance, which was comparable to the NVC scores, and generally better than the other language skills tested. One explanation might be that the manner in which the language was elicited (i.e. the form of the test and the way that it is scored) may have had an impact on performance. Dockrell and Marshall (2014) pointed out that conventional language elicitation tests use artificial tasks, whereas narrative tasks “provide a more naturalistic setting to examine children’s language skills” (p.6). It may be that the less constrained and less formal way in which the ON task is conducted gave the children more opportunity to display their language skills. Furthermore, the children may have been more familiar with telling oral narratives within their educational setting, as opposed to the formal and highly constrained standardised test format of the CELF-3.

5.6.2 Do the potential predictor variables develop from year 3 to year 4?
The children’s standardised z-scores showed age-appropriate progress in all of the OL, ON, spelling and NVC variables from year 3 to year 4. Furthermore, significantly higher scores in year 4 suggested better than expected progress in terms of CELF-3 recalling sentences and formulated sentences and WRAT-3 spelling. This is in line with studies that show that oral language continues to develop during the school years when children are learning written language (Berninger & Abbott, 2010; Nippold, 2007). The improvement in spelling indicates that the children were still developing their spelling skills, and concurs with previous research showing spelling accuracy develops throughout the primary school years (e.g. Caravolas, Hulme & Snowling, 2001; Nelson & Van Meter; Puranik et al., 2008).

5.6.3 What is the average performance of the children on the writing outcome variables?
There was a large range of performance found within the present study on the different writing outcomes (i.e. sentence structure, punctuation, text structure and organisation, composition and effect, total number of words written and mean length of T-unit). This large range of attainment in writing has also been documented in other studies, and emphasises the challenge that teachers face in the classroom (Beard & Burrell, 2010). The different writing components (i.e. sentence structure, punctuation, text structure and organisation, and composition and effect) will be discussed and compared first. A discussion of performance on the total number of words written (TNW) and the mean length of T-unit (MLTU) will follow.

For the different writing components, the children’s mean National Curriculum (NC) level scores were slightly lower than the national expected level in both years. Again, this may be a reflection of the relatively low SES of the participants, as the impact of SES on writing outcomes has been previously documented (e.g. NAEP, 2002; Mavrogenes & Bezruczko, 1993). Each of the four components had the same NC level in year 3 (level 2b), and were similar in year 4 (2b-2a). However, there were significant differences in the performance of the children across the different writing components in terms of the raw scores, supporting the idea that performance at the word, sentence and discourse levels may not be developed to equivalent levels (Berninger, Mizokawa et al., 1994). Children performed best at the written sentence level in year 3 and year 4, and both sentence structure and composition and effect scores were significantly better than text structure and organisation and punctuation scores. This suggests that sentence structure skills were a relative strength for the children at this age, whereas structuring and organising the text and using punctuation were the hardest aspects of writing for these children, with broader aspects of composition (composition and effect scores) lying in between. These results are in line with what Berninger et al. (1996, 2006) asserted about the emergence of writing skills, in which text-level skills (such as aspects of text structure and organisation) are later to develop than word and sentence level skills (see section 1.4). Composition and effect scores lay between sentence level (sentence structure) and discourse level (text structure and organisation) performance, maybe because the criteria for this component include aspects of both word level and discourse level skills (see Appendix F for the writing assessment grid). The relatively low performance on the text structure and organisation component is in keeping with Babayiğit and Stainthorp’s (2010) study involving 57 grade 2 children (aged 7-8 years), in which they noted the structural and organisational simplicity of young children’s writing.

Within the present study, punctuation scores were significantly lower than sentence structure and composition and effect scores in both years, with most children still not totally secure in using full stops and capital letters to mark sentence boundaries in year 3. Hall and Robinson (1996) pointed out that there is no research evidence behind statements within the NC about when children should be expected to use different types of punctuation (for example, full stops and capital letters by the age of 7). Other studies have argued that children tend to use a limited amount of punctuation or are generally poor at punctuation around the 7-11 (KS2) age range (Dockrell, Connelly et al., 2014; Ferreiro & Zucchermaglio, 1996; Puranik et al., 2008). This may be because of the substantial cognitive demands that young writers are coping with, and the emphasis placed on other aspects such as phonics and spelling in the beginning stages of literacy development (Hall, 2009), and also because at this stage they are only beginning to realise the linguistic and grammatical function of punctuation (Hall & Robinson, 1996). The vast majority of the children within the present study were using some punctuation, with many going beyond the use of full stops and capital letters to include for example, commas, apostrophes and speech punctuation, especially in year 4. However, the results from these other studies along with the relatively poor performance in punctuation in the present study, indicates that the expectations within the NC about when children should be using certain types of punctuation may be too high. 

Having discussed the performance on the different writing components, performance on the other writing outcomes i.e. TNW and the MLTU will now be considered. There was a wide range of performance across the children in terms of TNW, with the majority of them writing well over 100 words in both years, showing that the prompt was adequate to elicit an extended written response from the children. It is difficult to compare the children’s performance for TNW to other studies, however, as this is often influenced by the specific prompt used (Wagner et al., 2011), and may also vary according to the amount of time given. 

In terms of MLTU, the mean performance in year 3 and year 4 corresponded roughly with the children’s mean age. This is in line with several studies carried out in the 1970s and 1980s which showed that MLTU corresponds approximately to children’s age within the 8-15 years age range (see Farrall, 2013). The mean scores within the present study were also similar to those reported for written narrative in a recent study by Hall-Mills and Apel (2015) (where M = 7.51 for 28 children aged 7-8; and M = 8.49 for 33 children aged 8-9 years), although other studies with older children or different genres (e.g. expository writing) have differed from this pattern i.e. MLTU has not corresponded to the children’s ages (e.g. Hall-Mills & Apel, 2015; Puranik et al., 2008). Scott (2009) asserted that children demonstrating age-appropriate length of T-unit in their writing would be likely to have a repertoire of sentence types capable of adequately representing their written communication needs. Thus, the age-appropriate MLTU used by the children in the present study as a whole is in line with their relative strength in sentence structure abilities discussed above.

5.6.4 Do the writing outcome variables develop from year 3 to year 4?
Significant progress was seen in all of the raw scores of the writing outcome variables from year 3 to year 4 (with medium to large effect sizes). This is in keeping with other studies showing significant development in writing with age (e.g. Beard & Burrell, 2010; Dockrell, et al., 2010; Dockrell, Connelly et al., 2014; Dunsmuir & Blatchford; Nelson & Van Meter, 2007; Wagner et al., 2011). These results underscore the idea that children continue to develop their text generation skills throughout the primary school years (Berninger et al., 1996; Puranik et al., 2008). 

Each of the different aspects of writing will now be discussed, beginning with the development of the writing components, and then of TNW and MLTU. The significant and large improvements in children’s sentence structure scores are consistent with research showing that sentence level skills improve across the school years (Berninger et al., 2011), and may reflect children’s growing ability in their oral sentence level skills (i.e. a significant and moderate to large improvement on the CELF-3 standardised z-scores in both recalling sentences and formulated sentences: see Table 5.1 and section 5.1.1). For example, the formulated sentences task within the CELF-3 demonstrates children’s ability to create increasingly complex sentences, which also become increasingly more like sentences found in writing rather than in everyday speech (for example, using subordinators such as ‘however’, ‘even if’ and ‘inspite of’). At the same time, in year 4 one of the criteria for the children’s mean written sentence structure score was ‘moving away from simple spoken language structures’ (see Appendix F for the writing assessment grid criteria for level 2a). These results are in line with Kroll’s (1981) phases, where at roughly this age children are beginning to be able to differentiate between spoken and written language, and also with Perera’s (1984) assertion that it is within this 7-9 years age range that children begin to use structures in writing that are not typically found in speech. It would, however, require further qualitative analysis of the data to fully determine this.

Significant and large gains were made for the composition and effect writing component. The descriptors for this are the broadest of the four writing components, and include the ability to use a narrative structure. Thus, the growth around this time may reflect children’s growing understanding of genre and ability to use a narrative structure, which Berman and Nir (2007) found was not fully established in typically developing children until middle childhood (CA: 12-13 years). The descriptors for this component also include aspects of word choice and vocabulary usage. For example, one of the descriptors for NC level 2b, the children’s mean level in year 3, is ‘word choices are sometimes ambitious’ (see Appendix F for the writing assessment grid). Little is known about the development of vocabulary in children’s writing, and how this relates to oral vocabulary development (Wray & Medwell, 2006), but the improvement in composition and effect skills within the current study may in part be related to the large amount of growth reported in children’s oral vocabulary at this time (e.g. Anglin, 1993), also demonstrated by the children’s age-appropriate progress in their receptive vocabulary skills within the present study (see Table 5.1 and section 5.1.1). 

For the punctuation writing component, the progress made in terms of the raw scores was significant (with a large effect size). While children’s mean scores stayed within the same NC level from year 3 to year 4, most children performed at NC level 2c (5 points) in year 3 and at NC level 2a (7 points) in year 4. Thus, the majority of children went from sometimes using full stops and capital letters, to these being used much more securely along with other forms of punctuation in year 4. Significant progress in the number of punctuation marks has been found in another UK study with children of a similar age (Dockrell, Connelly et al., 2014). This is in contrast to other studies carried out in the US, which did not find significant improvements in punctuation scores (Puranik et al., 2008, from grades 3-6, CA: 8-12 years; Wagner et al., 2011, from grades 1-4, CA: 6-7 to 10-11 years). However, the punctuation measures in these US studies only included appropriate use of full stops and capital letters, and as these children were also slightly older than in the present study, this may not have been a sensitive enough indicator to detect changes in the use of punctuation across this age range. 

As well as being significantly lower than two of the three other components, text structure and organisation aspects of the children’s writing also showed a smaller gain than the other components from year 3 to year 4. This supports the notion that text-level skills are later to develop than other written language skills (see section 5.6.3).
 
The children wrote significantly more words in year 4 than in year 3 (with a moderate effect size, r = .47). This is consistent with other studies that have found TNW increases significantly with age (e.g. Dockrell, Connelly et al., 2014; Hall-Mills & Apel, 2015; McMaster & Espin, 2007; Nelson & Van Meter, 2007; Puranik et al. 2008, Wagner et al., 2011), and supports the idea that TNW may be a simple, valid and robust measure of children’s writing development (Beard & Burrell, 2010). 

MLTU showed a significant increase from year 3 to year 4, consistent with research demonstrating that written syntactic complexity becomes more advanced with age (e.g. Berninger et al., 2011). The children made around one word per T-unit increase over a one year period, concurring with other studies showing a steady and gradual increase in MLTU with age (Hunt, 1965, 1970; Loban, 1976; Malvern et al., 2004; Nelson & Van Meter, 2007; Scott, 1988; Wagner et al., 2011). These results may add weight to Hunt’s proposal that MLTU could provide a simple and effective indicator of syntactic maturity (Farrall, 2013). However, while there was a significant increase within the present study, this was the only writing measure that was not significant after the Bonferroni correction, and showed the smallest effect size for development, suggesting that MLTU is not necessarily a robust and sensitive measure of development across adjacent grades (Scott, 1988; Puranik et al., 2008). Performance and development across MLU and MLTU will now be discussed.

5.6.5 Do spoken and written narrative syntactic complexity develop from year 3 to year 4?
Both MLU and MLTU increased from year 3 to year 4, in keeping with the idea that as children get older, the syntactic complexity of speech and writing increases (Loban, 1976; Scott 1988).  In both year 3 and year 4, average MLU was higher than MLTU. Thus, while the children may have been within the beginning stages of moving away from simple spoken language structures within their writing (see section 5.6.4), they were still not yet as proficient in writing as they were orally in terms of syntactic complexity (Bereiter & Scardamalia, 1987; Loban, 1976). These results are consistent with the general consensus that the linguistic constructions that children use during the initial stages of writing development are not typically as complex or sophisticated as those used in spoken language (Donaldson & Cooper, 2013), and up to about the age of 9 or 10, most children reveal a lower level of maturity in writing than in speech (Bourdin & Fayol, 2000; Perera, 1984). Furthermore, children’s oral narrative MLU in year 3 was very close to children’s MLTU in year 4 (8.86 and 8.63 respectively). While it was outside the scope of this study to examine this in detail, this may support Loban’s (1976) description that oral and written language develop in parallel, with linguistic constructions in writing following spoken constructions by about a year. 

However, there was a smaller gap between MLU and MLTU in year 4, as might be expected given that it is around this age that syntactic complexity in writing gradually becomes more complex than spoken syntactic complexity. For example, Perera (1984) stated that at the age of 8, children tend to use more subordination in speech than writing, but by the age of 10, this relationship is reversed. 

5.6.6 What are the relationships within the potential predictor variables?
There were many significant moderate and strong relationships amongst the potential predictor variables concurrently in year 3 and year 4 and longitudinally from year 3 to year 4. This was especially the case within aspects of OL (i.e. CELF-3 word structure, recalling sentences, and formulated sentences and BPVS II receptive vocabulary), ON (i.e. ERRNI MLU and story content), and spelling, confirming that these are all measuring different aspects of language ability. The relationships within the individual potential predictor variables will now be discussed.

As might be expected given that they are all measures of expressive language within the same test, the three CELF-3 subtests were highly related to each other (demonstrating strong and highly significant correlations). This concurs with results presented in the CELF-3 technical manual (Semel et al., 2000), in which a principal components analysis indicated that the different subtests represent a general factor which measures what can be called “general language ability” (p. 60). These expressive language subtests were just as highly related to receptive vocabulary as they were to each other. This is in line with research showing that oral language abilities related to grammar and vocabulary can be difficult to tease apart at this age (Language and Reading Research Consortium, 2015b; Tomblin & Zhang, 2006). 

There were generally moderate relationships between the OL and the ON variables. Thus, while these language skills were related, they could be seen as measuring different aspects of language. In year 3, for example, ERRNI MLU and the CELF-3 formulated sentences task were not significantly correlated after the Bonferroni correction was applied, even though these are both tasks that measure the ability to create complex sentences orally. Again this may also reflect the manner in which the language was elicited: a highly constrained test situation (the CELF-3) versus a less formal, freer storytelling situation (ERRNI). The fact that the OL and ON variables were only moderately correlated is in line with recent research with children in grades 1 and 2 (6-8 years old, grade 1, n = 125, grade 2, n = 123) that identified separate dimensions for a) discourse-level language skills, and b) grammar and vocabulary skills (Language and Reading Research Consortium, 2015b). The OL and ON (especially ERRNI MLU) variables were more closely related in year 4 than in year 3. While the two ERRNI ON subtests were most highly associated with each other, this was only moderately in year 3, and in year 4 one aspect of this (MLU) actually correlated more highly with an aspect of expressive language (CELF-3 word structure) than it did to the other ON subtest (ERRNI story content). 

OL skills were closely related to spelling, especially in year 3.  There is a consensus that wider language skills, such as vocabulary and grammar, are involved in spelling development (Arfé et al., 2012), and the significant correlations found within the present study would support this. Of all the OL variables, the strongest spelling relationship was with the CELF-3 word structure task. The important role of morphological skills for spelling skills, and hence for transcription processes during writing at this age, has been previously documented (e.g. Green et al., 2003; Nagy et al., 2006; Nunes & Bryant, 2006; Nunes et al., 1997). Furthermore, the UK school curriculum at the time that the present study was carried out also emphasised the use of morphological knowledge to aid spelling at this age. For example, the spelling objectives for year 3 emphasised the use of prefixes and suffixes, and using morphology to help spell unfamiliar words (DfES, 2006, p.50).

The BAS II NVC subtests also shared the closest relationships with each other, suggesting that these variables may represent a general ability related to non-verbal cognition. Where there were other significant relationships with NVC these tended to be the OL skills. This positive link between NVC and primary language abilities has been documented previously (Oller, Kim & Choe, 2000; Oller, Kim, Choe & Jarvis, 2001). 

The longitudinal relationships within the potential predictor variables followed similar patterns to the concurrent ones, with most being of a similar strength in both directions, which may suggest reciprocal relationships. However, earlier general language skills (OL) were more strongly related to later MLU skills than the other way around. It is beyond the scope of the present study to investigate reciprocity of relationships in the current findings, but it may be that earlier general language skills influence MLU more so than vice versa, as MLU “is generally considered useful as an indicator of a child’s global language level” (Rollins, Snow & Willett, 1996, p. 244), reflecting aspects of morphology, syntax and semantics.

5.6.7 What are the relationships within the writing outcome variables?
There were many significant and strong or moderate relationships within the different writing outcome variables. The four writing components (i.e. sentence structure, punctuation, text structure and organisation and composition and effect) all correlated strongly with each other, suggesting that if a child scored highly on one aspect of writing, they tended to also score highly on the others. The different components did show some differences in terms of performance (as discussed in section 5.5.3). However, one limitation of considering them separately when they correlate so highly with each other (all r > .70) is that it could be argued that they are measuring the same construct: i.e. general writing ability. Marking the different components on the same scale may have influenced these results, and using a different assessment system may have produced scores that were not as similar for the different aspects (Kim et al., 2014). However, as Kim et al. (2014) pointed out, even if different aspects of writing share a lot of common variance, it is still useful to consider individual aspects in an instructional setting.

TNW was moderately related to the other writing components in year 3, and strongly in year 4. Hence, in line with other studies (e.g. Kim et al., 2014; Olinghouse, 2008) the present study has shown that TNW is a generally good indicator of writing quality. The strongest relationship with TNW in both years was with the composition and effect writing component. As this was the broadest writing category of the four components, it might reflect more general ‘writing quality’ criteria. In addition, it could also be that this category was the hardest to judge if less was written i.e. it was likely that more words were needed to get a good score on the composition and effect component. This is consistent with the idea that, rather than being a good indicator of writing quality per se, a certain number of words is needed to develop and articulate ideas (Kim et al., 2014).

TNW was significantly and moderately related to MLTU in year 3 (r = .40), showing a similar correlation to Puranik et al.’s (2008) study with children in grades 3-6 (CA: 9-12 years). However, in the present study the relationship between TNW and MLTU was weak and non-significant in year 4. Beers and Nagy (2011) also found inconsistent findings for relationships between TNW and a measure of syntactic complexity (clauses per T-unit), with one grade 5 cohort showing a significant relationship, and another grade 5 cohort not. 

5.6.7.1 What is the relationship between written narrative syntactic complexity and writing quality?
There have been mixed results in the literature regarding the role that syntactic complexity plays in judgments of writing quality. These may be explained by a number of factors including differences in genre, the specific syntactic measures used, and the age of the participants (Beers & Nagy, 2009). The present study demonstrated moderate associations between written syntactic complexity (as measured by MLTU) and other aspects of written narratives in 7-9 year old children, on a par with those found in Beers’ and Nagy’s (2009) study with 12-14 year old children. As one of the components within the present study focused on sentence structure skills, a relationship might be expected with MLTU. A moderate significant correlation was found in year 3 (r = .32), and this was stronger in year 4 (r = .49). This relationship may support Scott’s (1988) assertion that MLTU represents in some way the repertoire of sentence types available to the writer (as measured by the sentence structure writing component). The stronger relationship between MLTU and the sentence structure writing component in year 4 may reflect the increased use of syntactically complex sentences in children’s writing in year 4, as the sentence structure writing component criteria became more to do with syntactic complexity and increasing MLTU e.g. use of more complex sentences and expanded noun phrases (see the writing assessment grid in Appendix F). In the present study there were also significant moderate relationships between MLTU and the other writing components, although many of these relationships were no longer significant after the Bonferroni correction, including year 3 sentence structure. These results may support the idea that producing complex sentences within writing may be necessary but not sufficient for writing high quality texts (Beers & Nagy, 2009). 

Longitudinally, there were consistently strong relationships within the different writing components and consistently moderate relationships between the writing components and TNW. These were all of a similar strength in both directions e.g. the correlations between year 3 TNW and the year 4 writing components were of a similar strength to the correlations between the year 3 writing components and year 4 TNW. However, as was the case with MLU and the OL variables, the relationships with MLTU tended to be stronger between the year 3 writing components and year 4 MLTU than the other way round. Although beyond the scope of this study to test this, it again suggests that earlier writing ability may influence later written syntactic complexity more than earlier written syntactic complexity influences later written language performance. Furthermore, as objective measures of syntactic complexity usage within children’s writing are sensitive to genre differences (e.g. Allison, Beard & Willcocks, 2002; Beers & Nagy, 2009, 2011; Hudson, 2009), these results cannot necessarily be generalised to other text types.

5.6.8 Stability of the measures across time
The results of this study showed that most of the measures were stable across time (as measured by the year 3 to year 4 auto-correlations). However, of all the standardised potential predictor measures, the ERRNI ON scores were the least stable (i.e. the auto-correlations were the weakest, although still highly significant). These are less controlled than the standardised tests that measure OL, and may be more representative of real life classroom tasks. Furthermore, of all the writing outcome variables MLTU was also the least stable, whereas the sentence structure writing component was more so. The ON and MLTU results may have been influenced by the parallel forms not being entirely comparable (i.e. different parallel forms being used each year, and the same raw score does not convert to the same standardised score). However, more objective measures such as MLTU are important, as any arguments based on results found with the sentence structure writing component (a less objective measure) are strengthened if they concur with the MLTU results. 






CHAPTER 6: RESULTS AND DISCUSSION II
Relationships between Potential Predictor and Writing Outcome Variables

This chapter will present the concurrent and longitudinal relationships between the potential predictor variables (i.e. the oral language (OL), oral narrative (ON), spelling and non-verbal cognition (NVC) measures) and the writing outcomes (i.e. the writing components: sentence structure, punctuation, text structure and organisation and composition and effect; total number of words written; mean length of T-unit) using correlational and hierarchical regression analyses. The concurrent hierarchical regressions give an indication of the unique and shared contributions of the different predictor variables to different aspects of writing, and the relative importance of each of these at two time points in development: year 3 and year 4. The longitudinal regressions including an autoregressor help further our understanding of the potential causal relationships amongst these (de Jong & van der Leij, 2002; Gollob & Reichardt, 1987). Research questions 3 and 4 are considered within this chapter:

3) How are different aspects of oral language, oral narrative, spelling, and non-verbal cognition related to different aspects of written language: 
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

4) What are the unique and shared contributions of oral language, oral narrative spelling and non-verbal cognition to different aspects of written language:
a) concurrently in year 3 and year 4?
b) longitudinally from year 3 to year 4?

6.1 Potential Predictor Variables and Writing Outcome Variables: Concurrent and Longitudinal Correlations 
Concurrent and longitudinal correlations (Pearson’s r) were carried out between the potential predictor variables and the different writing outcome variables. Investigating the relationships between individual variables allowed for an exploration of how different aspects of OL, ON, spelling, and NVC skills were related to different aspects of written language concurrently in both years 3 and year 4 and longitudinally from year 3 to year 4. These are presented in Tables 6.1 and 6.2 respectively.

6.1.1 Potential predictor variables and writing components: Concurrent correlations




















Note. OL = oral language; ON = oral narrative; NVC = non-verbal cognition; SS = sentence structure; Punc = punctuation; TS&O = text structure and organisation; C&E = composition and effect; TNW = total number of words; MLTU = mean length T-unit; WS = word structure; RS = recalling sentences; FS = formulated sentences; MLU = mean length of utterance; PC = pattern construction. Correlation coefficients .37 or above are significant at the Bonferroni corrected level p ≤ .008.
* p < .05 (two tailed). ** p < .01. *** p < .001. 	> .50 = strong, .30 - .49 = moderate, .10 -. 29 = weak.

For the NVC tasks, there were mostly significant but moderate or weak correlations with the writing components in year 3. After the Bonferroni correction, all of the relationships with BAS II matrices were no longer significant, whereas most of the relationships with BAS II pattern construction were (except for punctuation).

Thus, in year 3 the pattern was similar across components, in that single word spelling, syntactic and morphological skills (CELF-3 formulated sentences and word structure) were the most strongly related to all the components. This was followed by receptive vocabulary skills, then by other measures of syntactic skills (recalling sentences and ERRNI MLU), then by NVC skills, and finally, an index of how much relevant story content was provided in the oral narratives (ERRNI story content).

In year 4, WRAT-3 spelling still had strong and highly significant relationships with all the components. The CELF-3 formulated sentences and word structure correlations with the writing components were also still highly significant in year 4, although they were moderate rather than strong relationships (with the exception of sentence structure where the relationship was still strong). BPVS II receptive vocabulary, CELF-3 recalling sentences, and ERRNI MLU were significantly and moderately correlated to all writing components in year 4 (except for the relationship between ERRNI MLU and the sentence structure writing component, which was strong). The relationships with the ERRNI story content score, which were mainly non-significant in year 3, were significant and moderate in year 4 for all the components apart from punctuation. The NVC correlations were generally lower in year 4 and were only significant for the sentence structure component. Once the Bonferroni correction was applied, most of the year 4 relationships between the writing components, and CELF-3 recalling sentences and ERRNI story content were just under the significance threshold (with the exception of recalling sentences and text structure and organisation, and story content and sentence structure, which were still significant), and none of the relationships between the writing components and the NVC variables were significant. 

Thus, the year 4 correlations with the writing components generally followed the same pattern as in year 3. However, the relationships between the writing components and the spelling, OL and NVC variables were mostly weaker in year 4, whereas the ON subtests generally showed similar or stronger correlations with the different writing components in year 4 compared to year 3.

6.1.2 Potential predictor variables and total number of words written: Concurrent correlations
Table 6.1 also presents the concurrent year 3 and 4 correlations between the individual potential predictor variables and the total number of words written (TNW). Compared to the different writing components, there were very few significant relationships between the OL, ON, spelling, and NVC variables and TNW. In year 3, the only significant correlations with TNW were CELF-3 word structure and WRAT -3 spelling, and these were both moderate. In year 4, there was again a significant positive moderate correlation between TNW and WRAT-3 spelling. When the Bonferroni correction was applied, the relationship with CELF-3 word structure in year 3 was no longer significant.

6.1.3 Potential predictor variables and mean length of T-unit: Concurrent correlations
As with TNW, there were fewer significant relationships between MLTU and the potential predictor variables, compared to the writing components in year 3 and year 4. In year 3, there was a strong and significant correlation between MLTU and CELF-3 word structure, and significant moderate correlations with the other CELF-3 expressive language subtests, and with WRAT-3 spelling. However, there was only a weak, yet still significant, correlation between ERRNI MLU and MLTU in year 3. Once the Bonferroni correction was applied, only the relationships with CELF-3 word structure and WRAT-3 spelling remained significant. In year 4, there continued to be a significant positive moderate correlation between MLTU and CELF-3 word structure, whereas the correlation with WRAT-3 spelling and the other expressive language subtests were no longer significant. There was also a moderate correlation with BAS II matrices in year 4, but this did not remain significant after the Bonferroni correction. In contrast to year 3, in year 4 there was a strong and highly significant correlation between ERRNI MLU and MLTU. Thus, while in year 3 there was only a weak relationship between syntactic complexity in the children’s spoken narratives (MLU) and their written narratives (MLTU), there was a strong and highly significant relationship in year 4. More general expressive language and spelling skills seemed to be more related to MLTU in year 3, whereas it was MLU that was more related in year 4, along with morphological skills.

In general, the relationships between the potential predictor variables and MLTU followed a very similar pattern to those with the sentence structure writing component described above (albeit these were generally much stronger). The MLU correlation with both the sentence structure writing component and MLTU increased from year 3 to year 4 (from r = .43 - .51 for the sentence structure component and from r = .29-.52 for MLTU), whereas the correlations between the expressive language subtests and WRAT-3 spelling and both the sentence structure component and MLTU decreased from year 3 to year 4. Thus, MLU was more closely related to the sentence structure component and MLTU in year 4 than in year 3, whereas the expressive language subtests and spelling were less closely related to the sentence structure component and MLTU in year 4.

6.1.4 Year 3 potential predictor variables and year 4 writing components: Longitudinal correlations





Longitudinal Zero Order Correlations (Pearson’s r) Between Year 3 Predictor Variables: Oral Language, Oral Narrative, Spelling and Non-Verbal Cognition and Year 4 Writing Outcome Variables (N = 50) 
		Writing components		
	Measure	Y4 SS	Y4 Punc	Y4 TS&O	Y4 C&E	Y4 TNW	Y4 MLTU
OL	Expressive Language	Y3 CELF-3 word structure	.53***	.41**	.40**	.51***	.20	.36*
		Y3 CELF-3 recalling sentences	.35*	.36**	.41**	.37**	.05	.28*
		Y3 CELF-3 formulated sentences	.58***	.47**	.52***	.54***	.21	.38**
		Y3 BPVS II vocabulary	.41**	.35*	.39**	.41**	.08	.26
ON	Y3 ERRNI MLU	.42**	.33*	.24	.40**	.36*	.16
	Y3 ERRNI story content	.47**	.18	.24	.35*	.27	.06
	Y3 WRAT-3 spelling	.59***	.64***	.61***	.63***	.44**	.33*
NVC	Y3 BAS II pattern construction	.35*	.28*	.19	.33*	.16	.42**
	Y3 BAS II matrices	.32*	.19	.11	.19	-.03	.13
Note. OL = oral language; ON = oral narrative; NVC = non-verbal cognition; Y3 = year 3; Y4 = year 4; SS = sentence structure; Punc = punctuation; TS&O = text structure and organisation; C&E = composition and effect; TNW = total number of words; MLTU = mean length T-unit. Correlation coefficients .37 or above are significant at the Bonferroni corrected level p ≤ .008.




stronger than the year 4 concurrent correlations. 

Year 3 CELF-3 recalling sentences and BPVS II vocabulary showed significant moderate longitudinal correlations with each of the year 4 writing components. The ERRNI ON subtests longitudinal correlations were also similar to the year 4 concurrent correlations but were generally weaker, with some significant moderate correlations and some non-significant relationships. For the year 3 ON subtests, the strongest relationships were with the sentence structure component, although these were still moderate, and not as strong as the correlations between sentence structure and some of the expressive language subtests (CELF-3 formulated sentences and word structure). The NVC variables again showed some weak and moderate significant correlations longitudinally with the writing components, but mostly non-significant relationships. As with the concurrent year 4 relationships, after the Bonferroni correction (p < .006 required for significance), most of the correlations between year 3 CELF-3 recalling sentences and ERRNI story content and the year 4 writing components were no longer significant (except notably year 3 story content to year 4 sentence structure, r = .47, p = .001), and there were no significant relationships with the NVC variables.

6.1.5 Year 3 potential predictor variables and year 4 total number of words written: Longitudinal correlations
The significant longitudinal correlations between the year 3 potential predictor variables and year 4 TNW were with WRAT-3 spelling, which was a highly significant moderate correlation (as the concurrent year 3 and year 4 correlations), and ERRNI MLU, which was moderate. WRAT-3 spelling remained significant after the Bonferroni correction, but ERRNI MLU did not.

6.1.6 Year 3 potential predictor variables and year 4 mean length of T-unit: Longitudinal correlations
Similar to the year 3 concurrent correlations, there were significant relationships between the year 3 expressive language subtests and year 4 MLTU (weak with CELF-3 recalling sentences and moderate with the other two subtests), as well as between year 3 WRAT-3 spelling and year 4 MLTU. There was also a significant moderate correlation between year 3 BAS II pattern construction and year 4 MLTU. This, along with CELF-3 formulated sentences were the only correlations to remain significant after the Bonferroni correction.

6.1.7 Correlations summary
WRAT-3 spelling tended to have the strongest relationships with the writing outcomes both concurrently and longitudinally, except for MLTU. Of the OL variables, CELF-3 formulated sentences was the most strongly correlated with the different writing components (not MLTU or TNW) concurrently and longitudinally. This was closely followed by CELF-3 word structure, which correlated significantly with every writing outcome concurrently and longitudinally (except for year 4, and year 3 to year 4 TNW) and then by BPVS II receptive vocabulary. Compared to the other expressive language subtests, correlations between the writing outcomes and CELF-3 recalling sentences were consistently not as strong. ERRNI MLU showed consistent moderate relationships with the writing components concurrently and longitudinally (except year 3 MLU to year 4 text structure and organisation), with its only strong relationships with the writing outcomes being with both measures of written sentence level skills in year 4 (sentence structure and MLTU). The story content aspect of the ERRNI ON task showed consistently weaker correlations than MLU, with many non-significant relationships in year 3, and some moderate relationships in year 4 and longitudinally from year 3 to year 4. On the other hand, the two NVC variables showed some moderate relationships with the different aspects of writing in year 3 and these were fewer in year 4, and from year 3 to 4.

6.2 Hierarchical Regression
Hierarchical regression analyses were conducted, to explore the independent contribution of OL, ON, spelling and NVC skills to the different writing components (sentence structure, punctuation, text structure and organisation and composition and effect), writing productivity (TNW) and written syntactic complexity (MLTU), concurrently in year 3 and year 4, and longitudinally from year 3 to year 4. Schumacker and Lomax (2004) asserted that multiple regression is a widely accepted method within educational research and behavioural science. The assumptions for carrying out multiple regression analyses were met in all cases (in terms of multicollinearity; outliers affecting the model; homoscedasticity; normal distribution of standardised residuals; independence of errors, see Field, 2009), except for the year 3 to year 4 TNW model, in which the assumptions were borderline and hence this model should be interpreted with caution. 

Tabachnick and Fidell, (1989) suggested a minimum of 10 data points per predictor variable to conduct reliable multiple regression analyses, and hence a principal components analysis (PCA) was carried out to reduce the number of potential predictor variables. This will be presented first followed by correlations between the writing outcomes and the factors that were created with the PCA: OL, ON, and NVC, and spelling. This will be followed by the hierarchical regressions for the four writing components, writing productivity (TNW) and written syntactic complexity (MLTU). Concurrent year 3 and year 4 regressions, as well as longitudinal regressions from year 3 to year 4, will be presented together. For all of the regressions, NVC and spelling were entered in the first step, then the OL and ON factors together in the second step. This meant that NVC was controlled for, and allowed an exploration of how much extra variance the language variables explained together (OL and ON), over and above spelling, which has been shown in the literature to be a robust predictor of writing outcomes at this age. This second step in the hierarchical regression also showed the individual unique contributions of OL, ON, spelling and NVC separately, as well as the shared variance between them. Both the adjusted and non-adjusted values will be presented in the tables and figures (with the non-adjusted values appearing in parentheses). Given the relatively small sample size, adjusted values will be focused on in the text, as this gives an idea of the cross-validity of the model (how well it generalises to the population from which the sample was derived). This is calculated within SPSS using Wherry’s equation (Field, 2009, p.221). Results approaching significance are also reported for the regression analyses (p ≥ .05 and ≤ .099), given that these may have the potential to reach significance with a larger sample size. 

6.2.1 Data preparation: Principal components analysis
PCA is a method of reducing a data set to a more manageable size, as well as helping to overcome multicollinearity issues, by grouping together variables that load on the same underlying factor (Field, 2009, p.628). The goal of PCA is to “determine the linear combinations of the measured variables that retain as much information from the original measured variables as possible” (Fabrigar, Wegener, MacCallum & Strahan, 1999, p.275). PCAs were carried out for the following reasons: 
1) to reduce the number of potential predictor variables in order to improve the ratio of predictor variables to sample size; 
2) to address the issue of multicollinearity, given the large number of moderate to strong correlations between individual variables (r > .3, see section 5.4.1 and Table 5.5 in Chapter 5). 
Table 6.3 presents the results of the PCA for both year 3 and year 4.

6.2.1.1 Year 3 potential predictor variables: principal components analysis
A PCA was conducted on the eight language and NVC variables (CELF-3 word structure, formulated sentences, and recalling sentences, BPVS II receptive vocabulary, ERRNI MLU and story content, and BAS II pattern construction and matrices) with direct oblimin rotation, to allow correlations between factors. The sampling adequacy for this analysis was verified by a good Kaiser-Meyer-Olkin measure (KMO = .77) and all KMO values for individual items were above the acceptable limit of .5 (all ≥ .63). All communalities were greater than .6 (all ≥.67), further confirming the relatively small sample size as adequate. Bartlett’s test of sphericity (χ2 (28) = 153.61, p < 0.01) showed there were sufficiently large correlations between variables for PCA, and there were no multicollinearity issues as the determinant of the correlation matrix was .034, which is above the necessary value of 0.00001 (Field, 2009). A preliminary analysis was run to obtain eigenvalues for each component in the data. Three components had eigenvalues over Jolliffe’s (1972, 2002) criterion of 0.7, and together these explained 73.79% of the variance. Table 6.3 shows the factor loadings after rotation. Factor loadings are a representation of the substantive importance of a variable to a factor (Field, 2009). Following recommendation by Stevens (2002, cited in Field, 2009), only factor loadings with absolute values greater than 0.4 (16% of variance in the variable) were interpreted, and these are highlighted in bold. 

Table 6.3 



















Note. Factor loadings are sorted by size for each factor in year 3 and those above .40 appear in bold. OL = oral language, NVC = non verbal cognition, ON = oral narrative. 
* p < .05 (two tailed). ** p < .01. *** p < .001.

The pattern matrix (Table 6.3) reports regression coefficients between each variable and the factor (i.e. the unique contribution of a variable to a factor): the higher this number, the more important that variable is to the factor. The items that clustered on the same component, having factor loadings well above .4, suggested that factor 1 represented oral language (OL: CELF-3 word structure, formulated sentences, and recalling sentences, and BPVS II vocabulary), factor 2 represented non-verbal cognition (NVC: BAS II pattern construction and matrices), and factor 3 represented oral narrative skills (ON: ERRNI MLU and story content). There are theoretical reasons for the variables to group together in this way (i.e. they form parts of the same test measuring general language ability, non-verbal cognitive ability and oral narrative skills respectively, see discussion in section 5.5.6). Furthermore, the correlations between the individual variables suggested these groupings (i.e. highly significant correlations within the variables that make up each factor, see Table 5.4 and section 5.4.1), and they have been confirmed by the PCA. 

6.2.1.2 Year 4 potential predictor variables: principal components analysis
This process was repeated for the year 4 data. The sampling adequacy was confirmed by a great KMO measure of .83, and all KMO values for individual items were above .5 (all ≥ .71). All communalities were greater than .6 (all ≥ .63), again confirming the relatively small sample size as adequate. The correlations amongst variables in year 4 were also sufficiently large for PCA, as Bartlett’s test of sphericity was significant (χ2(28) = 166.93, p < 0.01), with no multicollinearity issues, as the determinant of the correlation matrix was .026. Once again, three components were extracted with eigenvalues over Jolliffe’s (1972, 2002) criterion of 0.7, and in combination these explained 75.75% of the variance. Table 6.3 shows the factor loadings after rotation, with the same three factors as year 3 emerging. From this point on, the abbreviations OL, ON and NVC will refer to the oral language, oral narrative and non-verbal cognition factors created from the PCA, and along with spelling, these will be referred to as the potential predictor variables.






6.2.2 Potential predictor variables and writing outcome variables: Concurrent and longitudinal correlations
Concurrent year 3 and year 4 correlations between the potential predictor variables (OL, ON, spelling and NVC) and the writing outcomes (each of the writing components: sentence structure, punctuation, text structure and organisation, and composition and effect; TNW; and MLTU), as well as longitudinal correlations from year 3 potential predictors to year 4 writing outcomes, can be seen in Table 6.4. All of the correlations were positive.






Zero Order Correlations (Pearson’s r) Between OL, ON, NVC Factors and Spelling, and Writing Outcome Variables Concurrently in Year 3 and in Year 4, and Longitudinally from Year 3 to Year 4 (N = 50)








Note. NVC = non-verbal cognition; spell = spelling, OL = oral language; ON = oral narrative; TNW = total number of words; MLTU = mean length T-unit.
* p < .05 (two tailed). ** p < .01. *** p < .001. 	> .50 = strong, .30 - .49 = moderate, .10 -. 29 = weak.






There were significant moderate correlations between MLTU and OL in year 3 and year 4 and longitudinally from year 3 to year 4. Spelling was significantly and moderately related to MLTU in year 3, and longitudinally from year 3 to year 4, but not concurrently in year 4. On the other hand, NVC was significantly and moderately related to MLTU in year 4, and longitudinally from year 3 to year 4, but not in year 3. ON was only significantly related to MLTU concurrently in year 4 (r = .43).

6.2.3 Hierarchical regression: Predicting the writing components concurrently in year 3 and 4, and longitudinally from year 3 to year 4
Tables 6.5 - 6.8 summarise the hierarchical regression analyses, predicting the different writing components (sentence structure, punctuation, text structure and organisation, and composition and effect) from OL, ON, spelling and NVC, concurrently in year 3 and year 4, and longitudinally from year 3 to year 4 including an autoregressor. Each of the overall models was highly significant:

Year 3
 	sentence structure: F(4,45) = 23.44, p < .001; 
punctuation: F(4,45) = 15.47, p < .001; 
text structure and organisation: F(4,45) = 7.84 , p < .001; 
composition and effect: F(4,45) = 18.92, p < .001;
Year 4
 	sentence structure: F(4,45) = 12.59, p < .001; 
punctuation: F(4,45) = 9.44, p < .001; 
text structure and organisation: F(4,45) = 11.70 , p < .001;
composition and effect: F(4,45) = 12.12, p < .001;
Year 3 to year 4 
sentence structure: F(4,45) = 10.59, p < .001; 
punctuation: F(4,45) = 9.84, p < .001; 
text structure and organisation: F(4,45) = 9.32, p < .001; 
composition and effect: F(4,45) = 9.84, p < .001). 

For the concurrent models, the amount of overall variance explained by the four potential predictor variables ranged in year 3 from 36% (year 3 text structure and organisation) to 65% (year 3 sentence structure), and in year 4 from 41% (year 4 punctuation) to 49% (year 4 sentence structure). The overall variance explained was generally lower in year 4 than year 3 (with the exception of text structure and organisation, where it was higher in year 4). Conversely, the unexplained variance was generally higher in year 4, ranging from 35% to 64% in year 3 and 51% to 59% in year 4. For the longitudinal models, the amount of variance explained overall was similar to the concurrent year 4 models, ranging from 46% (text structure and organisation) to 49% (sentence structure), with the unexplained variance around 50% (51-54%). Across models, the most variance explained was consistently in the sentence structure writing component, followed by composition and effect. The adjusted R2 values were close to the non-adjusted scores, indicating reasonable cross-validity, with a small amount of shrinkage.






Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting the Year 3, Year 4 and Year 3 to Year 4 Sentence Structure Writing Component  
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4
	B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2










Note. N = 50. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 SS = year 3 sentence structure.
^ p < .099. * p < .05. ** p < .01. *** p < .001.
Table 6.6 
Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting the Year 3, Year 4 and Year 3 to Year 4 Punctuation Writing Component 
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4
	B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2










Note. N = 50. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 Punc = year 3 punctuation.  
^ p < .099. * p < .05. ** p < .01. *** p < .001.
Table 6.7 
Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting the Year 3, Year 4, and Year 3 to Year 4 Text Structure and Organisation Writing Component
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4
	B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2










Note. N = 50. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 TS&O = year 3 text structure & organisation.  
^ p < .099. * p < .05. ** p < .01. *** p < .001.
Table 6.8
Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting the Year 3, Year 4, and Year 3 to Year 4 Composition and Effect Writing Component
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4
	B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2










Note. N = 50. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 C&E = year 3 composition & effect.




The pie charts in Figure 6.1 show the unique, shared and unexplained variance for each of the components concurrently in year 3 and year 4, and longitudinally from year 3 to year 4 (in terms of percentage of variance explained). For the concurrent models, spelling was a highly significant, unique predictor for each of the writing components in year 3 and year 4, explaining between 10% (year 3 text structure and organisation) and 20% (year 3 sentence structure) of the variance in year 3, and between 10% (year 4 sentence structure) and 26% (year 4 text structure and organisation) in year 4. Its unique contribution increased for every component in year 4, except for sentence structure.

OL was a significant unique predictor of the sentence structure and punctuation components in year 3 (3% and 8% respectively), whereas ON was not a significant unique predictor for any of the components. Conversely, in year 4, ON was a significant unique predictor of the sentence structure and composition and effect components (8% and 4% respectively), whereas OL was not a significant unique predictor of any of the components. Thus, the unique contribution of OL skills decreased from year 3 to year 4, and the unique contribution of ON skills increased from year 3 to year 4. NVC was not a significant unique predictor for any of the components in year 3 or year 4, except for year 3 composition and effect (3%).

There was a significant increase in R2 with the addition of OL and ON in step 2 of the hierarchical regressions for the year 3 composition and effect, and the year 4 text structure and organisation components, yet neither OL nor ON was a significant unique predictor. This highlighted the shared variance between these two factors, especially for these writing skills.







Figure 6.1. Pie Charts Showing Unique, Shared and Unexplained Variance for NVC, Spelling, OL and ON Predicting the Year 3 (a,d, g and j) Year 4 (b, e, h and k), and Year 3 to Year 4 (c, f, I and l) Writing Components (N =50). Non-adjusted percentage values appear in parentheses. NVC = non-verbal cognition, OL = oral language, ON = oral narrative, SS = sentence structure, Punc = punctuation, TSO = text structure & organisation, CE = composition & effect. ^ p < .099. * p < .05. ** p < .01. *** p < .001.
   
   
Figure 6.1 continued. Pie Charts Showing Unique, Shared and Unexplained Variance for NVC, Spelling, OL and ON Predicting the Year 3 (a,d, g and j) Year 4 (b, e, h and k), and Year 3 to Year 4 (c, f, I and l) Writing Components (N =50). Non-adjusted percentage values appear in parentheses. NVC = non-verbal cognition, OL = oral language, ON = oral narrative, SS = sentence structure, Punc = punctuation, TSO = text structure & organisation, CE = composition & effect. ^ p < .099. * p < .05. ** p < .01. *** p < .001.

The year 3 sentence structure writing component, however, was not a significant unique predictor of the sentence structure writing component in year 4, over and above year 3 spelling, OL, ON and NVC. A similar pattern could be seen with year 3 spelling, which was a significant unique contributor to all the year 4 writing components (explaining between 4% and 7%), except for sentence structure. Conversely the year 4 sentence structure writing component was the only one where there was a significant unique contribution from one of the year 3 language skills: ON. This explained 4% unique variance, and was the only significant contributor to this model, with a large amount of shared variance (42%). 

There was a considerable amount of shared variance for each of the components in year 3 (ranging from 22% to 40%). This was reduced across the board in year 4 (ranging from 19% to 27%), but accounted for a larger amount of variance in the longitudinal year 3 to year 4 models (ranging from 30% to 42%).

6.2.4 Hierarchical regression: Predicting the total number of words written concurrently in year 3 and 4, and longitudinally from year 3 to year 4
Table 6.9 gives a summary of the hierarchical regression analyses, predicting writing productivity (TNW) from OL, ON, spelling and NVC, concurrently in year 3 and year 4, and longitudinally from year 3 to year 4, including year 3 TNW. In year 3, the overall model was not significant with TNW as the outcome (F(4,45) = 2.08, p = .100), explaining only 8% of variance (hence 92% of the variance was not explained), and the only significant unique contribution was from spelling. In year 4, the model was significant with TNW as the outcome (F(4,45) = 4.35, p = .005), explaining 21% of variance. Adding OL/ON in the second step approached significance in year 4 (p = .094) and there was a significant unique contribution from ON and from spelling. The longitudinal model from year 3 to year 4 was also significant (F(4,45) = 7.44, p < .001), explaining 40% of the variance in year 4 TNW. 

Table 6.9 
Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting the Year 3, Year 4, and Year 3 to Year 4 TNW  (N =50)
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4
	B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2		B	SE B	β	Adj R2	Adj ∆R2










Note. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 TNW = year 3 total number of words written. 






Adding OL/ON in the second step again approached significance for the longitudinal model (p = .072) and there were significant contributions from year 3 TNW and year 3 ON, with the contribution from year 3 spelling very nearly reaching significance (p = .051). 

6.2.5 Hierarchical regression: Predicting the mean length of T-unit concurrently in year 3 and 4, and longitudinally from year 3 to year 4
Table 6.10 gives a summary of the hierarchical regression analyses, predicting MLTU from OL, ON, spelling and NVC, concurrently in year 3 and year 4, and longitudinally from year 3 to year 4, including year 3 MLTU. Both the year 3 and year 4 models were significant overall (year 3: F(4, 45) = 3.88, p = .009; year 4: F(4, 45) = 4.45, p = .004), explaining 19% and 22% of the variance in MLTU respectively (leaving 78%-81% of the variance unexplained). The overall model from year 3 to year 4 was almost significant (F(5, 44) = 2.37, p = .055), and explained 12% variance (88% unexplained).  Adding OL and ON in step 2 was not significant to the models, except concurrently in year 4, where this made a significant additional contribution of 11%.








Hierarchical Regression Analysis Summary for NVC, Spelling, OL and ON Predicting Year 3, Year 4, and Year 3 to Year 4 MLTU (N =50)
Step and predictor variable	Year 3		Year 4		Year 3 to Year 4











Note. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; Y3 MLTU = year 3 mean length of T-unit. 




Figure 6.2. Pie Charts Showing Unique, Shared and Unexplained Variance for NVC, Spelling, OL and ON Predicting Year 3, Year 4, and Year 3 to Year 4 MLTU (N =50). Non-adjusted percentage values appear in parentheses. NVC = non-verbal cognition; OL = oral language; ON = oral narrative; MLTU = mean length T-unit. 






Multiple regression is widely accepted and used by educational researchers.  (Schumacker & Lomax, 2004). However, it is an additive rather than relational model and is not robust to measurement error and model misspecification. It does not allow the potential for variables to have direct, indirect and total effects on each other, and functions ideally only if all independent variables are highly correlated with the dependent variable and uncorrelated between themselves (Schumacker & Lomax, 2004, p.137-8).

The relationships between the independent variables and their relationship to writing are complex (many are highly correlated). In order to further elucidate the relationships between different measures, path analyses were considered, also including single word reading (TOWRE, Torgesen, Wagner & Rashotte, 1999), phonological awareness (PhAB spoonerisms, Frederickson, Frith & Reason, 1997) and non-word repetition (Stackhouse et al., 2007). Models incorporating year 3 and year 3 to year 4 data, as well as the year 4 models for each of the separate writing components, TNW and MLTU can be found in the Appendix I. These path models were not presented or discussed within the body of the thesis, as the use of these would not be recommended given the ratio of participants to parameter estimates within the models. However, the path models generally confirmed the pattern of results from the regression analyses.

6.4 Results Summary
In summary, the results from this chapter have shown that:

	Spelling was generally the most strongly correlated to the different aspects of writing, followed by OL then ON and finally NVC. The spelling, OL, and NVC correlations with the writing outcomes tended to decrease in year 4, whereas the ON correlations tended to increase or stay at a similar level.

	The four predictor variables (Spelling, NVC, OL, ON) generally explained around 50% of variance in the different writing components concurrently and longitudinally (36%-65%), and there was a large amount of shared variance (19%-42%).

	The four predictor variables explained a smaller percentage of variance in TNW and MLTU than the writing components.

	The four predictor variables explained the largest percentage of variance in the aspects of writing where children performed better (i.e. sentence structure and composition and effect), than where children were not performing as well (i.e. punctuation then text structure and organisation).

	There were separable effects of spelling and OL/ON for most aspects of writing.

	Spelling made a significant unique contribution to almost all the different aspects of writing concurrently and longitudinally.

	OL and ON together made a significant unique contribution to most of the different aspects of writing concurrently, but not longitudinally.

	NVC did not make a significant unique contribution to any of the models concurrently or longitudinally, except for year 3 composition and effect and year 4 MLTU. 

	Spelling explained more unique variance than OL/ON for almost all the different writing components in year 3 and year 4.

	The unique influence of OL/ON increased in year 4.

	The unique influence of OL/ON was generally larger in those aspects where the children were performing better (i.e. sentence structure  and composition and effect).

	The largest influence of OL/ON was on the sentence structure writing component.

	Where there was a significant unique role of either OL or ON, it was OL in year 3 and ON in year 4. Although the actual differences in terms of percentages was not that large in year 3, it was slightly larger in year 4. 

	Previous writing skill in year 3 significantly predicted writing skill a year later in year 4 for punctuation, text structure and organisation, and approached significance for composition and effect (p = .055), but was not significant for sentence structure.

6.5 Discussion 
The research questions addressed in this chapter consider the relationships between the different aspects of oral language (OL), oral narrative (ON), spelling and non-verbal cognition (NVC) variables, and the different writing variables. In addition, the unique and shared contribution of these skills to different aspects of writing was considered. How these relationships change developmentally from year 3 to year 4, and longitudinally from year 3 to year 4, was also examined. Research questions 3 and 4 related to this part of the study will now be discussed.

6.5.1 How are different aspects of oral language, oral narrative, spelling, and non-verbal cognition related to different aspects of written language concurrently in year 3 and 4, and longitudinally from year 3 to year 4?
This section will discuss how the potential predictor variables are related to the writing outcome variables, based on the correlations between the individual potential predictor variables (i.e. CELF-3 word structure, recalling sentences, and formulated sentences, BPVS II receptive vocabulary, ERRNI mean length of utterance and story content, WRAT-3 spelling, BAS II matrices and pattern construction) and the different aspects of writing (i.e. the writing components: sentence structure, punctuation, text structure and organisation, and composition and effect; the total number of words written; and the mean length of T-unit). Correlations between the factors that were created during the PCA (i.e. OL, ON, and NVC) and the writing outcome variables will also be discussed alongside the individual correlations within this section.

There were many significant correlations between the writing outcomes and aspects of OL, ON, spelling and NVC in year 3, year 4, and from year 3 to year 4 (see Tables 6.1 and 6.2). These confirm that writing is multi-faceted and complex, and involves many different skills (Alamargot & Fayol, 2009; Babayiğit & Stainthorp, 2011; Berninger et al., 1995; Hayes & Flower, 1980). The complex relationships suggest that several predictor variables could be used to predict writing and therefore these were analysed further by using regressions to extract key predictors likely to be unique/causal (see section 6.5.2). This discussion will start by looking at relationships between the different aspects of OL, ON, spelling, and NVC, and the different writing components, followed by TNW, then MLTU. 

6.5.1.1 How are different aspects of oral language, oral narrative, spelling, non-verbal cognition related to the writing components?
In terms of spelling and the different factors produced by means of the PCA (i.e. OL, ON and NVC), spelling was consistently the most strongly (and highly significantly) correlated to almost all the different writing components concurrently and longitudinally (see Table 6.4), in line with a large body of research showing relationships between spelling and writing ability across the primary and secondary school years (e.g. Abbott et al., 2010; Dockrell et al., 2009; Graham et al., 1997; Hogan & Mischler, 1980; Juel, 1988; Parker, et al., 1991; Puranik & Al Otaiba, 2012). After spelling, OL was the most strongly correlated with the writing components concurrently and longitudinally (with highly significant and mostly strong relationships), supporting previous studies that show general language ability is related to written language ability (e.g. Berninger & Abbott, 2010; Goodman, 1984; Harrell, 1957). ON tended to show weaker but still highly significant, moderate correlations with most of the writing components concurrently and longitudinally (although these were strong with written sentence structure skills concurrently in year 4 and longitudinally), showing that written narrative performance is associated with oral narrative skill at this age, as suggested by Roth (2000). NVC tended to show the weakest correlations with the different writing components.

Correlations between the writing components and the individual aspects will now be discussed in turn, beginning with the OL variables. For the individual correlations, the discussion will focus on relationships which were significant after the Bonferroni corrections (see Tables 6.1 and 6.2). 

The strongest of the OL relationships with the writing components was the CELF-3 formulated sentences subtest, and this was consistent across almost every writing component concurrently and longitudinally (with highly significant and mostly strong correlations). Formulated sentences measures children’s ability to create sentences of increasing grammatical complexity, although it does also depend on the child understanding the target word and how this should be used in context. This task may reflect the process of formulating sentences for writing (Connelly, Dockrell, Walter & Critten, 2012), and tests language that may more likely be found in writing than in everyday speech (see section 5.6.4). This measure has been shown to be important for writing in several studies with children with difficulties in writing (e.g. language impairments (LI) and Autism Spectrum Disorder: Connelly, Dockrell, Walter & Critten, 2012; Dockrell, Ricketts et al., 2014). The results of the present study therefore support the idea that ability in the oral production of sentences supports text generation for a broad range of children between the ages of 7 and 9.

CELF-3 word structure also had moderate to strong significant relationships with all the different writing components across years and longitudinally, on a par with but generally slightly weaker than CELF-3 formulated sentences. Of all the OL variables, CELF-3 word structure correlated significantly with the most different aspects of writing, including MLTU in both year 3 and 4 (see section 6.5.1.3 for discussion of the relationship with MLTU). This measure tests the acquisition of English morphological rules, and thus these results support research showing a relationship between children’s oral morphological skills and their written text generation skills (Green et al., 2003; McCutchen & Stull, 2015). The important role of morphological skills in transcription processes (i.e. spelling) has already been mentioned (see section 5.6.6). For example, as morphological instruction can improve children’s spelling (Goodwin & Ahn, 2013), there may be an indirect effect of morphological skills on spelling and thence on writing. 

Berninger et al. (2011) described morphological awareness as a bridge between spoken and written language in terms of spelling, but also between word and sentence level in terms of writing. Of all the different aspects of writing, CELF-3 word structure showed the strongest relationships with written sentence structure skills, and was also the OL variable that was most related to MLTU in year 3 and year 4. This is in line with the idea that morphological knowledge could help create more grammatically complex sentences and give children more grammatical flexibility (Green et al., 2003; Olinghouse & Leaird, 2009). It also concurs with the results of Berninger et al. (2011), who found that morphological skills were significant in predicting sentence combining skills in first grade children (6-7 years old). 

While there were consistently moderate correlations between CELF-3 recalling sentences and the different writing components, unlike the other CELF-3 subtests, these were not generally significant concurrently in year 4 or longitudinally from year 3 to year 4. The word structure and formulated sentences OL measures showed stronger relationships than recalling sentences with almost all the different aspects of writing across year 3, year 4 and year 3 to year 4. Recalling sentences is a sentence imitation task which requires the child to repeat sentences of increasing complexity, immediately after having heard them. It has been suggested that this measure could reflect the ability to hold words and ideas in memory long enough to be able to produce them in written form (Puranik & Al Otaiba, 2012), and therefore a strong relationship with writing might be expected. However, studies which have included a measure of sentence imitation, have often not found this to be significant in predicting writing outcomes (e.g. Berninger et al., 1992; Puranik & Al Otaiba, 2012), and sometimes not even significantly correlated with writing (Dockrell et al., 2009). Berninger et al. (1992) concluded that sentence imitation was not a sensitive measure for reflecting the process of organising words into sentences during written composition around this age (grades 1-3, CA: 6-9 years).

While these three expressive language subtests were strongly correlated with each other, and can all be thought of as representing “general language ability” (see section 5.6.6), there is an important point here about the type of task that is used to measure OL within research studies, and the subsequent interpretation of the importance of OL skills for writing outcomes. For example within the present study, even within the same expressive language test (i.e. the CELF-3), formulated sentences and word structure were consistently more strongly related to writing than recalling sentences. Thus, the specific measures used should be taken into account when interpreting findings, as relying on only one of these measures may have led to different results and interpretation (i.e. there is the possibility that formulated sentences would have shown an effect where recalling sentences might not).

Along with the other OL variables, receptive vocabulary (BPVS II) was also significantly related to most of the different writing components concurrently and longitudinally (with moderate to strong correlations). Vocabulary has been found to be an important contributor to writing outcomes in other studies (e.g. Babayigit & Stainthorp, 2010, 2011; Dockrell et al., 2007, 2009; Olinghouse & Leaird, 2009) and Dockrell et al. (2007) suggest that vocabulary may be a building block for written language as it is for oral language. 

Regarding the two ERRNI ON subtests, spoken narrative syntactic complexity (as measured by MLU) was consistently significantly and moderately related to the different writing components concurrently, and to sentence structure and composition and effect longitudinally. MLU could be expected to be most closely related to the sentence structure writing component, as these are both related to syntax level skills, and this relationship between MLU and written sentence level skills will be discussed further in section 6.5.1.3. The story content element of the ON task was only significantly correlated with year 4, and year 3 to year 4 sentence structure. Cragg and Nation (2006) suggested that good story content scores usually reflect the ability to make “causal connections between characters and events depicted across pictures” (p.67). Thus there may be a link between this and the use of connectives within the children’s written stories (see the criteria for level 2a for sentence structure in the writing assessment grid in Appendix F, the mean score for year 4). ON story content was also moderately correlated to the composition and effect writing component concurrently and longitudinally (although this was not significant). This may reflect the fact that it shares the most similar criteria to the composition and effect component e.g. including detail to engage the reader and a narrative structure (see the writing assessment grid in Appendix F). Story content was more related to the different writing components in year 4. As it is an index of how much relevant story content was provided, it is related to structuring and organising text and using a narrative structure. Thus, this may reflect the beginnings of a shift towards discourse level skills becoming more important for writing, as happens later in development (e.g. Dunsmuir & Blatchford, 2004; also see next chapter for further discussion: section 7.3.1/7.3.2). 

6.5.1.2 How are different aspects of oral language, oral narrative, spelling, and non-verbal cognition related to the total number of words written?
Spelling was consistently significantly correlated with TNW concurrently and longitudinally (see Tables 6.1 and 6.2), in line with studies showing that transcription skills are related to the amount of text written in the primary grades (e.g. Berninger, Abbott et al, 2002, Graham et al., 1997; Puranik & Al Otaiba, 2012). The ON factor was also significantly correlated to TNW in year 4 and from year 3 to year 4, although individually neither ERRNI MLU nor story content were significant. The role of ON for TNW will be discussed further in section 6.5.2.7.

6.5.1.3 How are different aspects of oral language, oral narrative, spelling, and non-verbal cognition related to the mean length of T-unit?
Spelling and general language skill (OL) were more related to MLTU in year 3 than year 4 (see Table 6.1). On the other hand, there was a weak and non-significant relationship between MLU and MLTU in year 3, but in contrast this was strong and highly significant in year 4. These results fit with Kroll’s (1981) spoken and written language developmental phases. In year 3, the highly significant, moderate relationship between OL and MLTU may reflect the ‘consolidation phase’, in that children are drawing on their oral language competence, but are still learning the technical skills of representing written symbols, hence the significant relationship with spelling. This is compatible with the idea that the complexity of children’s writing is limited partly due to their transcription skills (Donaldson & Cooper, 2013). Then in year 4, the strong correlation between written narrative syntactic complexity and ON syntactic complexity, and the lack of a significant relationship with spelling, may indicate a more established ‘consolidation phase’ with some movement into a differentiation phase. While MLTU is a relatively crude measure of syntactic complexity, these results seem to support the general developmental trends in speaking and writing relationships put forward by Kroll in 1981 (see section 7.4.2 for further discussion of the findings in relation to Kroll’s (1981) phases).

The pattern of results for MLTU were similar to those for sentence structure, in that the correlations between written sentence level skills and ON MLU increased in year 4, and the correlations with spelling and more general language skills decreased. This is important as it shows converging evidence from a more objective (MLTU) and a more subjective (sentence structure) measure. However, the longitudinal correlations showed a different pattern, as year 3 ON measures were significantly related to year 4 sentence structure, but not year 4 MLTU (see Table 6.2). Furthermore, it was again year 3 general language skills (OL) and spelling that were significantly correlated to year 4 MLTU. The significant correlations between MLTU and OL in both year 3 and year 4 and longitudinally between year 3 and 4 show how syntactic complexity in writing is related to more general language abilities. In terms of the individual OL correlations, CELF-3 word structure and formulated sentences were significant. The possible role of morphological skills in written sentence level skills was briefly discussed in section 6.5.1.1, and other studies have also found that structural language skills such as grammar and morphology support written syntactic complexity (e.g. Mackie et al., 2013). Beers and Nagy (2009) emphasised that the ability to produce complex sentences was a necessary condition of producing high quality texts (see section 5.6.7.1). Thus, children’s oral structural language skills (as measured by the CELF-3) may help children to develop greater syntactic complexity in writing (as measured by MLTU) (see section 6.5.2.6 for further discussion of this).
6.5.2 What are the unique contributions of oral language, oral narrative, spelling and non-verbal cognition to different aspects of written language concurrently in year 3 and 4, and longitudinally from year 3 to year 4?
Having considered the correlations, the discussion will now move on to focus on the unique contributions of the four potential predictor skills (i.e. spelling, and the OL, ON, and NVC factors derived from the PCA) to the different aspects of writing in turn. The overall and shared contributions of the potential predictor variables to the different aspects of writing will be discussed in the next chapter (see section 7.2.1). In this section OL/ON will refer to the contribution of OL and ON skills together (i.e. the amount of variance explained when they were entered into the second step of the regressions together), but their contribution will also be considered individually. There will be a focus on the significant unique predictors within this section. 

6.5.2.1 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the sentence structure writing component 
Spelling was a significant unique predictor of the sentence structure writing component concurrently in year 3 (explaining 20% variance) and in year 4 (explaining 10% variance) (see Table 6.5 and Figure 6.1a, b and c). Thus, the present study showed the importance of children’s spelling skills for their written sentence structure abilities. Because spelling constraints were still quite high for these children, there may have been a knock-on effect to their sentence construction ability due to limited working memory capacity (Berninger 1999; Berninger & Swanson, 1994; Graham, 1999; Kellogg, 1996; McCutchen, 1995, 1996, 2006; see section 2.1, and further discussion in section 7.2.2 of the next chapter).

Overall, the largest influence of OL/ON skills was for the sentence structure writing component, as OL/ON skills were significant in explaining sentence structure writing outcomes concurrently in year 3 and year 4, and this was the only component where OL/ON skills approached significance longitudinally from year 3 to year 4 (p = .074). This shows the strong link between children’s spoken language syntactic skills and their written sentence structure skills at this age (Kroll, 1981), and also concurs with Perera’s (1984) assertion that grammatical development in writing builds on children’s oral language skills.  

In year 3, there was a significant unique role of OL in the sentence structure writing component. At this age for these children, the criteria for the mean sentence structure score involved using simple and compound sentences and connectives, simple adverbials, and simple noun phrases (see the criteria for NC level 2b in the writing assessment grid in Appendix F), so general OL skills at the word and the sentence level may influence these abilities in written language. This is consistent with the idea that linguistic devices are carried over from spoken language to written language (Kroll, 1981; Latham, 2002; Perera, 1984). However, spelling still had a large unique influence here as well: having to think how to spell the words, may make it more difficult to create more complex sentence structures. In year 4, and longitudinally from year 3 to year 4, there was a unique contribution from ON (as opposed to OL in year 3). This adds weight to the idea that ON skills may be causally related to written narrative abilities, at least in terms of sentence level skills (see Dawkins, 2013), and this will be discussed further in the next chapter (section 7.2.2).

6.5.2.2 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the punctuation writing component 
Spelling was significant for the punctuation writing component in year 3 and year 4 as well as longitudinally (see Table 6.6 and Figure 6.1d, e and f). Again this may be explained in terms of a capacity theory in which children find it harder to focus on other aspects of writing, when their transcription skills are still developing. Furthermore, the influence of spelling on punctuation skills may not be surprising, seeing as this is often included along with other transcription skills (i.e. spelling and HW) in writing outcomes (e.g. Kim et al., 2014; Puranik et al., 2008; Wagner et al., 2011). Puranik et al. (2008) suggested that transcription involves converting words, phrases and sentences into written symbols, and as such includes spelling, handwriting and punctuation. However, Abbott and Berninger (1993) asserted that while transcription plays a role in spelling and handwriting, it does not play a role in punctuation or grammar usage. Wagner et al. (2011) claimed that the interpretation of a spelling and punctuation construct may not be straightforward, with both these skills being related to transforming thought into text. 

Fayol (1997) argued that as well as being related to thought, punctuation is also related to simple grammar, and this may help explain the large contribution from OL/ON to punctuation in year 3 in the second step of the regression analysis (11%), on a par with the spelling contribution (12%). This was mostly due to the unique OL role (8%). The idea that punctuation is essentially grammatical is generally recognised amongst linguists (Hall, 2009), and Hall and Robinson (1996) found some evidence that it is around year 3 (CA: 7-8 years) that rather than seeing it as a graphic feature, children begin to see the linguistic and grammatical function of punctuation. From this point of view it might be expected that oral grammatical usage (as measured by the CELF-3) might be associated with punctuation at this age. However, OL/ON skills did not make a significant unique contribution to punctuation in year 4 and were not significant from year 3 to year 4. These results suggest that there may be a particular point in development in which OL skills are very important for punctuation, and after this other skills may become more important. For example, children’s spelling explained more unique variance in year 4 than year 3, and maybe concentrating on spelling means that children can easily forget to use other forms of punctuation. Furthermore, reading skills may become more important as children move into using other forms of punctuation (such as question/ exclamation marks, commas in lists, speech punctuation), as punctuation is only seen when reading and writing and is not present in oral language​[4]​. These results will be discussed further in section 7.3.1.

6.5.2.3 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the text structure and organisation writing component 
In year 3, spelling was the only significant contributor to text structure and organisation skills, and it increased substantially in year 4 (see Table 6.7 and Figure 6.1g, h and i). To interpret this, it is useful to consider the stage that the children were at in terms of their text structure and organisation performance. As presented in Chapter 5, the criteria for the mean levels in year 3 and year 4 included using time related phrases and clauses, as well as a clear beginning, middle and end (see the criteria for NC level 2b in the writing assessment grid in Appendix F), although many in year 4 were moving on to dividing their narratives into paragraphs. Again these higher level aspects of cohesion and organisation may be overlooked when children are struggling with spelling demands, and conversely ease of transcription would leave more cognitive resources for higher level aspects of organisation such as paragraphs (Kim, Al Otaiba & Wanzek, 2015). Many children may also struggle with the spelling of these time related words (e.g. first, finally). 

There was no significant contribution of OL/ON in year 3, but there was in year 4, although neither OL or ON were significant unique contributors individually. As noted above, many more children were beginning to use paragraphs in year 4, and this was included in the overview of learning within the curriculum in year 4 at the time of testing (DfES, 2006). ON skills (i.e. MLU and how much relevant story content was included within the narratives) may play a part here in terms of narrative organisation and how to structure key elements of a story, as well as using time-related connectives. In line with this, Pinto et al. (2016) found that oral narrative competence in kindergarten was the only significant unique predictor (amongst a number of emergent literacy skills) of children’s first grade written narrative production, in terms of their structure, coherence and cohesion. Regarding the role of OL, ease of general language may help with higher-level organisational demands generally, and with organising texts into paragraphs. Reading skills may also be expected to play a role here, as children become more familiar with narrative structures, and come across text divided into paragraphs within their reading, they may be more able to organise their ideas within writing (e.g. Kim, Al Otaiba, Wanzek & Gatlin, 2015). In line with these results, Kim, Al Otaiba & Wanzek (2015) found that spelling, reading and oral language skills measured in kindergarten were predictive of the extent to which children could organise their ideas in written text in grade 3 (CA: 8-9 years, equivalent to year 4 age)​[5]​.


6.5.2.4 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the composition and effect component 
The large significant contribution of spelling in both year 3 and year 4 (as well as longitudinally) to the composition and effect writing component (see Table 6.8 and Figure 6.1j, k and l) again reflects the fact that higher level compositional demands are affected by lower-level transcription skills, including content generation (Berninger 1999; Berninger & Swanson, 1994; Graham, 1999; Kellogg, 1996; McCutchen, 1995, 1996, 2006). Furthermore, as this writing component includes word choice (see the writing assessment grid in Appendix F), it may be related to the finding that spelling skills can have an impact on vocabulary choices and lexical diversity within written compositions, which in turn can affect writing quality (Connelly, Dockrell & Barnett, 2012; Sumner et al., 2014).

OL/ON skills together were significant in year 3 and in year 4. Neither were significant unique contributors individually in year 3, while ON skills were in year 4. Composition and effect is a broad category and the criteria cover areas such as use of a narrative structure; organisation; cohesion; consistent tense and person; connectives; word choice; meaning; adjectives and adverbs; powerful verbs; and precise language. Thus, these results support other studies showing that oral vocabulary and grammatical knowledge are related to the extent to which children can express, elaborate and organise their ideas within written narratives (e.g. Kim, Al Otaiba & Wanzek, 2015), and that oral narrative skills are related to children’s ability to structure coherent and cohesive written texts (e.g. Pinto et al. 2016). The finding that ON skills were a unique predictor in year 4 may be related to the mean level of performance of the children in year 4, which for composition and effect includes using a narrative form, story structure and characters’ viewpoints (see the writing assessment grid in Appendix F for NC level 2a).

6.5.2.5 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the total number of words written
Spelling was a significant unique predictor of TNW in year 3 and 4, and approached significance from year 3 to year 4 (p = .051) (see Table 6.9). The connection between transcription and written productivity (as measured by TNW) at this age has been documented in other studies (e.g. Berninger, Abbott et al., 2002; Graham et al. 1997; Puranik & Al Otaiba, 2012), showing that ability in spelling influences children’s fluency in writing (Graham et al., 1997).

The contribution of OL/ON in the second step of the regression analyses approached significance for TNW in year 4 (p = .094) and from year 3 to year 4 (p = .072). Individually, ON was a significant unique contributor to the year 4 and year 3 to year 4 models. Dawkins (2013) found that an ON intervention lead to children producing longer written texts. Thus, children’s performance in creating oral narratives may help with the amount of text that they are able to produce in written narratives. Children’s ability to create complex sentence structures, and to include relevant story content may help with creating the ideas and sentences needed when writing a narrative. This relates to the findings of McCutchen et al. (1994) that more skilled writers produce longer oral sentences than less skilled writers, an indirect measure of the fluency of translating. However, the correlations between TNW and the individual aspects of ON (i.e ERRNI MLU and story content) were not significant (see Table 6.1 and section 6.5.1.2). Furthermore, it has been noted that these results should be interpreted cautiously (see section 6.2). 

6.5.2.6 The unique contribution of oral language, oral narrative, spelling and non-verbal cognition to the mean length of T-unit
Spelling was a significant unique predictor of MLTU in year 3 (see Table 6.10 and Figure 6.2), in line with the results of the Kim et al. (2014) study, which found spelling to be the only significant, albeit weak, unique predictor of syntactic complexity in grade 1 children. Again this may suggest a role of spelling in beginning written sentence structure skills (Berninger et al., 2011, also see section 6.5.2.1 above). However, spelling was not significant in year 4, or longitudinally from year 3 to year 4, suggesting that as children’s sentence structure skills improve, the influence of spelling reduces. 

The contribution of OL/ON to MLTU was significant in the second step of the regression analyses in year 4 (explaining 11% of the variance). This was almost all down to a significant unique contribution from ON (10%). This may be partly due to the fact that one aspect of ON: ERRNI MLU was the spoken language equivalent of written MLTU (see sections 6.1.3 and 6.5.1.3 for results and discussion of the MLU/MLTU relationship). ON skills were not significant in year 3, however, nor from year 3 to year 4. Furthermore, NVC was also a significant unique contributor to MLTU in year 4. A significant role of NVC in written sentence level skills (e.g. syntactic complexity and grammar and sentence usage) has been also found in other studies with children with LI (e.g. Dockrell, 2015; Mackie et al., 2013). There were no unique contributors to the model longitudinally from year 3 to year 4, with year 3 MLTU not explaining any unique variance in year 4 MLTU. 

Earlier in the chapter (section 6.5.1.3) it was argued that children’s oral structural language skills (as measured by the CELF-3) may help children to develop greater syntactic complexity in writing (as measured by MLTU). However, OL was not a significant unique predictor within any of the MLTU models concurrently or longitudinally​[6]​. This is in keeping with Kim et al. (2014), who did not find OL to be a unique significant predictor of written syntactic complexity either. They concluded that this may be because the grammatic completion subtest of the TOLD-Intermediate 3 (Hamill & Newcomer, 1997) included in the study, measured a different aspect of sentence level skills. However, the word structure subtest of the CELF-3 used within the current study is similar to this, and this correlated most highly with MLTU in year 3 (r = .53) and year 4 (r = .38) of all the language measures. Thus, these results are not straightforward, but could be interpreted as spelling may constrain written syntactic complexity earlier on, with more of an influence of spoken syntactic complexity once this constraint has reduced.









This study has investigated the relationships between oral language (OL), oral narrative (ON), spelling and different aspects of writing, as writing skills develop in children between 7 and 9 years of age. This chapter will bring together findings presented in Chapters 5 and 6 and address the over-arching aims of this thesis presented at the end of Chapter 2. These are:

1. To explore the development of different aspects of writing in 7-9 year old children.

2. To investigate the relationships between oral language, oral narrative and spelling skills and different aspects of writing in 7-9 year old children.

3. To examine the relative contribution of oral language, oral narrative and spelling skills to different aspects of writing in 7-9 year old children.
  
Thus, this discussion chapter will begin by addressing the first aim regarding children’s writing development. This will be followed by a discussion of Aim 2: the relationship between spelling and language skills (OL / ON) and writing between the ages of 7 and 9. The two aspects of Aims 1 and 2 (development and relationships) will then be brought together in a discussion of Aim 3, by considering the relative contribution of spelling, OL and ON skills in the context of the children’s writing development. How the findings relate to developmental models of writing will then be discussed. Strengths and limitations of the current study will also be considered, along with future directions for research and the practical implications.

7.1 Children’s Writing Development (Aim 1)
This section will give an overview of writing development from year 3 to year 4, and will consider the development of the individual aspects of writing. The current study has shown that for beginning writers in the third and fourth year of primary school, translation skills are still developing, and this relates to both transcription and text generation abilities (Berninger et al., 1996). Hence, there were significant gains made between year 3 and 4 in spelling skills and the different aspects of writing (see Tables 5.1 and 5.2). Text generation is described as being dependent on OL skills (Arfé et al., 2016; Berninger et al., 1995), and in line with this, as the children’s writing skills developed, there was also age-appropriate progress in children’s OL and ON skills (with some OL skills showing better than expected progress, see Table 5.1 and section 5.1.1 ).

The transition between year 3 and 4 (and US grades 3 and 4) has been posited as an important stage in the development of children’s writing skills (e.g. Latham, 2002; Puranik et al., 2008, see section 1.3). For example, a US study by Puranik et al. (2008) with 30 children in each of grades 3-6 (CA: 8-12 years) found no statistically significant differences in aspects of children’s writing between grades 5 and 6, and some significant differences between grades 4 and 5. However, performance in third grade was significantly different from fourth, fifth and sixth grade on most of the writing measures within their study. They argued that this indicates a marked shift in children’s writing skills between grades 3 and 4 (CA: 8-10 years), in line with the documented shift or growth around this age in children’s reading, vocabulary and morphological skills. Results from the current study showing significant improvements in every aspect of children’s writing from year 3 to year 4 appear to support this (see Table 5.2). However, in terms of the NC levels for the different writing components, the children made one sublevel’s progress between year 3 and year 4 in sentence structure and composition and effect, but stayed within the same sub-level for punctuation and text structure and organisation (see Table 5.2). This is lower than or on the low side of the 1-2 sublevels expected progress each year at the time of testing. This meant that in year 4 the gap between the children’s ability and the national expected level widened, possibly reflecting the notion that once children fall behind in writing, it becomes harder to reverse the trend (DCSF, 2007). 

Most of the children made progress in all the different aspects of writing from year 3 to year 4 (between 52% and 70% depending on which particular aspect), although 30%-48% of children had a lower score in year 4 than in year 3 or stayed where they were (see Table 5.3). While this may seem quite high for the number of children to have a lower score in writing in year 4 or to not make any progress, these results are similar to another UK study by Beard and Burrell (2010) who looked at writing development from year 5 to year 6 (9-11 years old). Over a third of the children had a lower score in year 6 than in year 5 or made no progress (36%), and thus 64% made positive progress. In another UK study, Dunsmuir and Blatchford (2004) found that in six out of nine aspects of writing, only 63-87% of children made positive progress over a two year period. The results of the present study may therefore reflect current concerns over children’s writing levels and their writing development (e.g. Beard & Burrell, 2005; Dockrell, Connelly et al., 2014; Ofsted, 2005; Wray & Medwell, 2006).

All of the aspects of writing within the current study improved significantly, though some showed larger gains than others (see Table 5.2). A comparison and discussion of the different aspects of writing will now be presented. The significant differences in performance across different aspects of writing in the current study concurs with Berninger, Mizokawa et al. (1994) that skill at the word, sentence and discourse levels may not be developed to equivalent levels. The children in the present study showed a relative strength in written sentence structure skills (i.e. the sentence structure writing component and MLTU), and a relative weakness in text structure and organisation and punctuation skills. The larger developmental gains seen between year 3 and 4 in areas where children performed better in year 3 (i.e. sentence structure and composition and effect) than where they performed worse (i.e. text structure and organisation and punctuation) suggests that this period may be an important time for the improvement of word and sentence level skills. This is in keeping with a study by Dockrell and colleagues (Dockrell et al., 2010) with around 30 typically developing children in each of UK school years 3-5 (CA: 7-10 years). They showed that between year 3 and year 5 there was a transition period when children move from improving word to sentence level skills, although this was related to productivity aspects of writing (i.e. year 3, significant gains in TNW; year 5, significant gains in the total number of sentences written). However, the relatively good performance in written sentence level skills for the children in this study is somewhat contradictory to the relatively poor performance of the children in their expressive grammatical skills (see Table 5.1). It is also in contrast to studies with children with language impairments (LI), where sentence structure was the poorest aspect of writing (Dockrell et al., 2007, 2009; Williams et al., 2013), although this may be related to the limited oral syntactic skills of the children with LI within these studies (Dockrell et al., (2007).

Text level skills, such as the structure and organisation of the text, are higher level abilities that are later to appear than word and sentence level skills (Berninger et al., 1996, 2006). If the children within the current study were focusing on sentence level skills, this may explain why skills at the paragraph level were less developed and also slower to develop at this age. This has been shown in studies with slightly younger children (e.g. Babayiğit & Stainthorp, 2010; Dunsmuir & Blatchford, 2004). The UK study by Dunsmuir and Blatchford (2004) looked at the development of writing in 60 children followed longitudinally from the beginning of year 1 to the end of year 2 (CA: 5-7 years). They also found progress to be slower in aspects of structure and organisation (compared to meaning, punctuation, spelling and handwriting within the children’s written compositions), and suggested that this may be because the children had not yet developed the higher level cognitive abilities associated with these aspects. The results of the present study suggest that this may still be the case in slightly older children as well. Relating these results to the criteria from the assessment grid used in the present study (see Appendix F), it can be seen that the relatively slow progress may be related to a difficulty in moving from using time related words and a clear beginning, middle and end to structure and organise the text, to dividing the text into paragraphs. While there were more children in year 4 who were able to use paragraphs (20 in year 4 vs 8 in year 3), many children remained ‘stuck’ at the stage before this, reflected in the fact that this was also the component with the largest number of children making no progress (see Table 5.3). This may partly relate to an issue with the measurement scale, which is common to many writing measurement scales within this area of research and to the current study, in that distances between points on the scale cannot be seen as entirely equal (i.e. the jump from a score 6: sequences indicated by time related phrases or clauses; writing has clear, beginning and end; to a score of 7: divisions in narratives / other texts may be marked by paragraph sections, may be larger than that between a score of 7 and a score of 8: begins to develop smooth transitions between paragraphs in narratives and non-fiction texts). When looking at development in writing, Dunsmuir and Blatchford (2004) also highlighted the issue of categories representing a somewhat arbitrary measure of progress. 
  
With regards to punctuation, while the present study showed significant improvements in the use of punctuation marks from year 3 to year 4 (see Table 5.2), there have been inconsistent findings across studies, with some showing improvements across school years (e.g. Beard & Burrell, 2010; Dockrell, Connelly et al., 2014) and others not (e.g. Puranik et al., 2008; Wagner et al., 2011). These differences may partly reflect the way that punctuation is assessed. For example Dockrell, Connelly et al. (2014) found that the number of punctuation marks used was able to differentiate children in years 3, 4 and 5, and furthermore that significant differences were found over a 5 month period. However, this was not the case for the proportion of correct punctuation used. The Puranik et al. (2008) and Wagner et al. (2011) studies both looked at the percentage or number of punctuation errors, and found no significant differences. Hall (2009) suggested that developmental differences in the correct usage of punctuation may not be found as children tend to make more errors as they attempt to use more complex punctuation. There is very little research pertaining to the development of punctuation in children (Hall, 2009; Puranik et al., 2008). Further research is needed in this area, both quantitative and qualitative, to improve our understanding of how punctuation develops in children’s writing.

In line with results from the current study, TNW has consistently shown significant differences with age across studies (see section 5.6.4). However, the results for MLTU have been mixed across studies. MLTU did increase with age within the current study (see Table 5.2), consistent with many other studies (Hunt, 1965, 1970; Loban, 1976; Malvern et al., 2004; Nelson & Van Meter, 2007; Scott, 1988; Wagner et al., 2011). However, some studies have not shown this, whilst other studies have found mixed results over whether these differences are significant or not (e.g. Hall-Mills & Apel, 2015; Nelson & Van Meter; Puranik et al., 2008). These differences may be partly due to the task and the genre, as an objective measure such as MLTU is sensitive to register and genre differences (Hudson, 2009). For example, the Puranik et al. (2008) study, which did not find significant differences in MLTU across grades 3-6, used an expository re-telling paradigm which may not have allowed for much change in the expression of ideas grammatically. Furthermore, differences may reflect a stepwise development, in that while it increases with age, significant differences are not always seen across adjacent years (Berman & Verhoeven, 2002; Scott, 1988; Puranik et al., 2008).

7.2 Relationships between Oral Language, Oral Narrative and Spelling Skills and Different Aspects of Writing (Aim 2)
This section will address relationships between spelling and OL/ON skills to writing, firstly by considering their contribution to writing outcomes together (i.e. their overall and shared contribution to the regression models for the different aspects of writing) and then individually (i.e. their unique contribution to each of the regression models for the different aspects of writing). 

7.2.1 The overall and shared contribution of oral language, oral narrative, spelling and non-verbal cognition to different aspects of writing
Beginning with the writing components (sentence structure, punctuation, text structure and organisation, and composition and effect), together the four potential predictor skills were significant in predicting each of the different writing components concurrently in years 3 and 4 and longitudinally from year 3 to year 4 (see section 6.2.3). They were able to explain a substantial amount of variance, accounting for around 50% of individual differences in writing outcomes in 7-9 year old children (year 3: 36-65%; year 4: 41-49%; year 3 to year 4: 46-49%, see Tables 6.5-6.8). While this still leaves a considerable amount of unexplained variance, this is on a par or higher than in other studies using a variety of variables to predict writing quality outcomes in similar aged children (e.g. Arfé et al., 2016: 30% concurrently; Babayiğit & Stainthorp, 2011: 35% concurrently, 37% longitudinally; Dockrell et al., 2007: 47% concurrently; Kim, Al Otaiba & Wanzek, 2015; 30% longitudinally). Furthermore, the shared variance between these skills explained larger amounts of variance within the different writing components than any one skill individually, with the exceptions of year 4 punctuation and text structure and organisation (see Figure 6.1). This highlights the complexity of writing, and the integration of different cognitive-linguistic skills needed for successful writing performance (Berninger et al., 1995; Hayes & Flower, 1980; Puranik & Al Otaiba, 2012). The large shared contribution shows the importance of the shared skills that are involved in these different potential predictor skills. For example, the relationships amongst the potential predictor variables discussed in section 5.6.6 highlight the difficulty in teasing apart the contribution from these individual skills. 

In both year 3 and year 4, the most variance explained was in written sentence structure skills (65% in year 3 and 49% in year 4, see Table 6.5), followed by composition and effect (59% in year 3 and 48% in year 4, see Table 6.8), and then punctuation (54% in year 3 and 41% in year 4, see Table 6.6) and text structure and organisation (36% in year 3 and 47% in year 4, see Table 6.7). This was also the order of attainment and magnitude of development for these children (i.e. children performed better and showed larger developmental gains in sentence structure and composition and effect than punctuation and text structure and organisation, see Table 5.2 and section 5.1.2). Thus, more variance was explained in areas where the children were performing better. The overall variance explained decreased for most of the components in year 4. The only place where it increased was for text structure and organisation, when the mean scores had reached the previous year’s level for sentence structure and composition and effect (see Table 5.2 and section 5.1.2). However, text structure and organisation in year 3 also showed the smallest standard deviation of scores of all the components across year 3 and year 4 (see Table 5.2). Hence, one explanation might be that this constrained the ability for the potential predictor variables to explain variance within the outcome: a broader scale with larger variance may have allowed more opportunity for relationships to be detected. 

Together the four potential predictor skills explained a smaller percentage of variance in TNW compared to the percentage of variance explained in the writing components both concurrently and longitudinally (TNW: year 3: 8%; year 4: 21%; year 3 to year 4: 40%, see Table 6.9). The concurrent year 4 and longitudinal model from year 3 to 4 were significant for TNW. However, the year 3 TNW model was not significant overall, and the longitudinal year 3 to year 4 model should be treated with caution (see section 6.2). Thus, the writing productivity models (i.e. TNW) were not as reliable as those for the writing components. Other studies have also failed to explain significant variance in TNW using similar predictors (e.g. Dockrell et al., 2007). These results are commensurate with other research that has been able to explain more variance in writing quality than written productivity, using a variety of predictors (e.g. Babayiğit & Stainthorp, 2010; Dockrell et al., 2007; Kim et al., 2014; Olinghouse, 2008).

The four predictor variables only explained between 12-22% of the variance in MLTU concurrently and longitudinally (see Table 6.10), and while the concurrent year 3 and year 4 models were significant for MLTU, the longitudinal year 3 to year 4 model was only approaching significance (p = .055). However, the variance explained was much higher than that in a study by Kim et al. (2014) which used similar predictors. Kim et al. (2014) included OL, spelling, reading and HW fluency predictor variables and only explained 3% of the variance in syntactic complexity scores (compared to 19% in year 3 and 22% in year 4 within the current study). One reason for this may be that the children in their study were slightly younger (first grade, 6-7 years old); another is that the syntactic complexity measure in their study was also slightly different as it included both MLTU and clause density. Furthermore, they did not include MLU as a predictor, as the current study did as part of the ON factor. 

The unique role of spelling and OL/ON for writing outcomes will now be considered. The results of the current study have shown that there is an independent contribution of spelling and OL/ON skills in year 3 and year 4, consistent with a growing number of studies showing that spelling and language have separable effects on writing, in both typically developing children, as well as those with LI (e.g. Connelly, Dockrell, Walter & Critten, 2012; Dockrell & Connelly, 2015; Dockrell et al., 2009; Kim et al., 2011; Kim, Al Otaiba & Wanzek, 2015; Kim, Al Otaiba, Wanzek & Gatlin, 2015). This is in line with the assertion that the skill of writing “requires more than transcription skills; it requires the co-ordination and integration of a myriad of language and cognitive skills” (Puranik & Al Otaiba, 2012, p.1526), and confirms that both language level and transcription constraints have an impact on translation and can lead to differences in text production (Connelly, Dockrell, Walter & Critten, 2012). The unique role of these different aspects in writing outcomes will now be examined, starting with spelling, followed by language (OL/ON).

7.2.2 The contribution of spelling to writing outcomes in 7-9 year old children
Spelling made a significant unique contribution to almost all the different aspects of writing concurrently and longitudinally within the regression analyses (see Tables 6.5-6.10). These results concur with other studies that have highlighted the large impact that transcription skills (i.e. in this case spelling) can have on text generation, especially within the primary school age range (e.g. Abbott et al., 2010; Berninger, Abbott et al., 2002; Connelly, Dockrell, Walter & Critten, 2012; Dockrell et al., 2009; Dockrell, Ricketts et al., 2014; Graham et al., 1997; Juel, 1988; Kim, Al Otaiba & Wanzek, 2015; Kim, Al Otaiba, Wanzek, & Gatlin, 2015; Kent et al., 2014). Berninger et al. (1992) found that transcription skills accounted for 25% of variance in writing outcomes in grades 1-3 (CA: 6-9 years), and results for spelling within the present study were roughly in line with this (10-26% concurrently in years 3 and 4 for the writing components, see Figure 6.1). These results highlight the key role of transcription processes in the development of writing skills and underscore the notion that transcription is a developmentally critical and necessary condition of writing (Alves, Limpo, Carvalhais, Castro & Pereira, 2014). 

With the exception of sentence structure, spelling also proved to be a significant longitudinal predictor for all the writing components (see Tables 6.5-6.8), consistent with results found in other studies (Abbott et al., 2010; Kim, Al Otaiba & Wanzek, 2015; Kent et al., 2014). Spelling also almost reached conventional significance for TNW longitudinally (see Table 6.9). This highlights the important causal role that spelling may play in children’s written language abilities, especially at this age. The concurrent and longitudinal results confirm that spelling skills are a powerful constraint in the development of children’s writing skills in English (Arfé et al., 2016), concurring with Abbott et al. (2010) that spelling may be the most critical skill for developing competent writers and Webster’s (1975, cited by Joshi, 2012) assertion that spelling forms the foundation of writing.

The fact that spelling impacted on aspects of writing quality and productivity shows that it has functional links with text generation, both in the amount and the quality of what is written (Berninger et al., 1998; Dockrell, Ricketts et al., 2014). These results are in line with research suggesting that problems with spelling can impact on the development of written composition skills (Berninger et al., 1998), as spelling skills impacted on all other aspects of translation, including sentence construction, punctuation, organisation, content and overall impact of the written composition. The downstream effect of spelling issues on other aspects of writing is still not well understood (Connelly, Dockrell & Barnett, 2012). However, it can be explained in part by a capacity approach, in which the majority of working memory resources are taken up with transcription demands in beginning writers, leaving fewer resources for other aspects of translation processes (Alamargot & Fayol, 2009; Berninger 1999; Berninger & Swanson, 1994; Bourdin & Fayol, 2000; Graham, 1999; Kellogg, 1996; McCutchen, 1995, 1996, 2006). This means that while children are transcribing sentences from working memory, some information may be lost (McCutchen, 1996). These constraints are particularly high until transcription processes have been automised (Berninger, 2000; Berninger & Swanson, 1994). 

However, there are some things to consider in interpreting the magnitude of the role of spelling within the present study’s results. Firstly, of all the potential predictor skills included within this study, it could be argued that spelling is the most connected to writing activities. Unlike OL skills, spelling can also be considered an outcome of writing practice and instruction, as more time spent writing can lead to improvements in spelling, for example (Graham, 2000). A reciprocal relationship between spelling and writing was seen around this age by Abbott et al. (2010) in grades 3-6 (CA: 8-12 years), where composing also influenced spelling skill. Spelling is usually directly taught at school, and often within the context of writing. In this way, it could be partly considered to measure a more general ability that reflects responsiveness to teaching and to writing. It could also be argued that spelling competence is easier to measure than language, as there are issues around the best ways to measure/capture children’s language competence with standardised tests (Dockrell & Marshall, 2015). Furthermore, it could have been that the written assessment judgements were confounded by spelling errors and problems with handwriting, given that the written samples were not typed and corrected for spelling. However, the intra-rater reliability for 20% of the scripts where this was done was very high (rs > .80 for every component, see Table 4.16 in section 4.3.2.4), suggesting that this was not the case.

The impact of spelling skills could also be influenced by how spelling is approached within the classroom. Whilst spelling strategies are still explicitly taught within the curriculum at this age (DfE, 2013; DfES, 2006), how teachers have taught children to behave towards spelling i.e. how much emphasis they put on correct spelling within written compositions, may influence how disruptive it is to other writing processes. Children’s attitudes towards spelling may also make a difference. When the children within this study were asked about what makes good writing within the semi-structured interviews, the first and sometimes only criteria that many of them mentioned were correct spelling and neat handwriting. Although the data were not systematically analysed, and it was beyond the scope of the current thesis to incorporate these interviews, this suggests that many of the children within this study put great importance on transcription skills. Both the teachers’ and the children’s attitudes towards spelling might inform how children approached the task in terms of spelling i.e. only spelling words they knew how to spell, taking time over spelling and neatly presenting their work. As teaching practices were not observed, these could not be ascertained.

7.2.3 The contribution of oral language / oral narrative for writing outcomes in 7-9 year old children
Despite the large constraint of spelling on these children’s writing at this age, language skills were still making an independent contribution over and above this for most of the aspects of writing concurrently (see Tables 6.5-6.10). The significant impact of OL/ON within the current study concurs with a growing number of studies showing the importance of OL skills for writing quality in the primary school grades (Abbott & Berninger, 1993; Berninger & Abbott, 2010; Hooper et al., 2010; Kent et al., 2014; Kim, Al Otaiba & Wanzek, 2015; Kim, Al Otaiba, Wanzek & Gatlin, 2015; Kim et al., 2011; Kim et al., 2014; Olingouse, 2008). These results also complement studies showing the impact of OL skills on writing in children with LI (Connelly, Dockrell, Walter & Critten, 2012; Dockrell & Connelly, 2015; Dockrell et al., 2007; 2009; Dockrell, Ricketts et al., 2014; Mackie & Dockrell, 2013), and thus with the idea that language skills support written text generation skills for a wide range of children across the primary school age-range. As Abbott and Berninger (1993) pointed out, OL skills are fundamental to writing development as well as to reading development. Kim et al. (2011) suggested that it is critical to build children’s OL skills early in kindergarten to support the development of written text, and the present study shows that this may also be the case for older children.

In keeping with Berninger and Abbott (2010), the current study shows that although oral and written language are related, they are unique processes i.e. spoken language and written language are not equivalent, but are highly related. The influence of OL/ON on written language ties in with the assumption that text generation shares language generation processes with oral language (e.g. Kellogg, 1996; McCutchen, 1996, 2011; McCutchen & Stull, 2015). Given the range of OL and ON skills that were included within the current study, the results are in line with research showing that writing draws on different aspects of oral language (Dockrell, Ricketts et al., 2014), for example vocabulary (e.g. Babayiğit & Stainthorp, 2010, 2011; Dockrell et al., 2007; 2009; Olinghouse & Leaird, 2009); morphology and grammar (e.g. Berninger et al., 2011; Mackie et al., 2013; Dockrell et al., 2014; Olinghouse, 2008); and oral narrative (e.g. Dawkins, 2013; Griffin et al., 2004; Pinto et al., 2015, 2016). 

While year 3 OL was generally strongly related to year 4 writing performance in terms of the different writing components (see Table 6.4 in section 6.2.2), OL/ON skills were not significant within many of the longitudinal year 3 to year 4 regression models (see Tables 6.5-6.10). This contradicts other studies (e.g. Hooper et al., 2010; Kent et al., 2014 Kim, Al Otaiba & Wanzek, 2015). There may be a variety of reasons for this. The smaller sample size may have meant that it was harder to detect significant contributions. For example, many of the longitudinal correlations between OL and writing within these other studies were weaker than within the present study, but still significant within the regression models. Some of these studies started in kindergarten and hence did not include an autoregressor (e.g. Kent et al., 2014; Kim, Al Otaiba & Wanzek, 2015); other studies looked at a longer time period (e.g. Hooper et al., 2010) and it may be that adjacent years with older children was not long enough for OL/ON skills to have an impact over and above previous writing levels and spelling, at least while these children were still being highly constrained by their spelling skills (also see section 7.7 later in this chapter). 

The longitudinal analysis did, however, highlight the important role of ON skills for written narrative sentence structure skills (see Table 6.5 and Figure 6.1c), and ON was also significant longitudinally for TNW (see Table 6.9, although this model should be interpreted cautiously). This adds weight to the idea that written narrative has its basis in oral narrative (Roth, 2000), at least for sentence structure skills. A significant longitudinal relationship between ON and written narrative was also found within the Griffin et al. (2004) study. Furthermore, a causal link between ON and written narrative has been shown in an Australian study by Dawkins (2013), which showed that an ON intervention had a positive impact on both children’s oral and written narratives at a similar age (6-9 years). Dawkins argued that literate style language transferred from story-telling to story writing (e.g. better quality and longer stories; more frequent use of modifiers: elaborated noun phrases and adverbs). Together with the results of the present study, this highlights the potential for the use of oral narratives to support children’s written narrative production, at least with this age-group, in terms of written sentence structures, and the amount of text produced. 

7.3 The Relative Contribution of Oral Language, Oral Narrative and Spelling to Different Aspects of Writing: Developmental Perspective from Year 3 to Year 4 (Aim 3)
The discussion will now consider the relationships between OL/ON, spelling and the different aspects of writing in the context of their development, first by considering the relative contribution of these from year 3 to year 4, and then by considering the differential role of OL vs ON from year 3 to year 4. 

7.3.1 The relative contribution of oral language and oral narrative skills and spelling to different aspects of writing from year 3 to year 4
The results of the current study support research showing that spelling tends to have a larger impact in the beginning stages of writing within the primary grades (e.g. Berninger, Abbott et al., 2002; Berninger & Swanson, 1994; Graham et al., 1997; Juel, 1988; Limpo & Alves, 2013), and that within this period, it constrains writing more so than oral language (Arfé et al., 2016; Juel, 1988; Pinto et al., 2015). This is because when children still need to actively construct spellings (based on phonology, morphology and orthography), rather than simply retrieving them from long term memory, then resource costs will remain high (McCutchen, 1996). This constrains the impact that text generation skills have on writing, and thus reduces the effect of oral language on writing (Arfé et al., 2016). However, as these processes become more fluent, the constraints on text generation are lessened (McCutchen, 1996, 2006). 

Along these lines, Berninger et al. (1991) argued with their developmental theory-based model that in grades 1-3 (CA: 6-9 years), neuropsychological skills (partly because of their impact on spelling) are likely to constrain writing the most, and linguistic constraints may be more important after this in grades 4-6 (CA: 9-12 years) (see section 1.2). Thus, the relative weighting of transcription and language skills may change at different times (Berninger et al., 1996). The results of the current study generally support this model that within this age-range, transcription constraints are the largest (see Tables 6.5-6.10 and Figures 6.1 and 6.2). The unique influence of OL/ON increased in year 4, as would be predicted from this model, i.e. linguistic skills gradually become more dominant in grades 4-6, as spelling and transcription skills develop. The original Berninger et al. (1991) model based these ideas on written text generation skills at the word/sentence and discourse level, and the current study has complemented this by confirming the influence of OL/ON skills on these text generation skills. This is in line with the idea that as spelling skills improve, there is more scope for language skills to influence writing (Arfé et al., 2016). 

Analogously, previous research has shown a shift in the relative contribution of word recognition and listening comprehension to reading comprehension around grades 2-3 (7-9 years years, Language and Reading Research Consortium, 2015a; Catts, Hogan & Adlof, 2005). This reading comprehension shift happens as children have mastered word reading skills, and begin to read for meaning, reported to occur around grade 3 (Chall, 1983). In the Language and Reading Research Consortium (2015a) study, once children had grasped elements of word recognition in grade 1, its contribution to reading comprehension decreased, whereas the contribution of listening comprehension increased in grade 2, explaining more variance than word recognition in grades 2 and 3. In line with this, in the present study as the children’s writing skills developed between year 3 and year 4, the contribution of OL/ON together increased for most of the aspects of writing (see Tables 6.5-6.10). However, OL/ON still did not explain as much variance as spelling (except for sentence level skills i.e. sentence structure and MLTU, see Figures 6.1 and 6.2). Spelling may be a more persistent issue for writing than word recognition is for reading comprehension, as spelling is more difficult than reading (Bosman & Van Orden, 1997).

Furthermore, the unique variance explained by spelling increased in year 4 for many of the components within the current study (see Figure 6.1). This is not the trend that would be expected if developmentally transcription becomes increasingly less important to writing outcomes. However, this was more so the case in the less developed aspects of writing (i.e. punctuation and text structure and organisation) than the more developed aspects (i.e. sentence structure, where the unique contribution of spelling decreased, and composition and effect, where it was about the same). It is not until grade 4 (CA: 9-10 years) that transcription processes are thought to be sufficiently developed to not require a large amount of working memory capacity and even after this time, they are not entirely resource free (McCutchen, 1996). In line with this, the current study has shown that, while these children’s spelling skills were within the average range for their age, they were still in a period where their spelling ability was having a large impact on a range of written composition skills, especially those that were less well-developed. Furthermore, the increased impact of spelling may partly be a reflection of the associations amongst the potential predictor variables, as the correlations between spelling and writing generally decreased slightly in year 4 (see sections 5.6.6 and 6.1.1, also see issues with co-variance discussed later in section 7.3.2). The relative contribution of OL/ON skills and spelling for each of the different writing aspects will now be considered from a developmental perspective.

7.3.1.1 The relative contribution of oral language and oral narrative skills and spelling to sentence structure/ MLTU from year 3 to year 4
In year 4, the OL/ON contribution to sentence level skills (i.e. the sentence structure writing component and MLTU) increased considerably, and along with sentence structure longitudinally from year 3 to year 4, the contribution was larger than that of spelling (see Tables 6.5 and 6.10, Figure 6.1b and c, and Figure 6.2b). The impact of spelling was considerably reduced in year 4 for sentence level skills, and was also not significant longitudinally from year 3 to year 4. At this stage of development, the children performed best in their written sentence structure skills in year 3 and year 4, and these also showed the largest improvement from year 3 to year 4 (see section 5.1.2 and 5.6.3 for results and discussion of this). They were also performing at an age-appropriate level in their MLTU scores. Thus, as they became more advanced in these skills, the importance of spelling for written sentence level skills decreased, as might be expected from the developmental approach described above (Berninger et al., 1991). 

Furthermore, children’s language skills seemed to be particularly important for children’s written sentence structure skills at this time, as the largest influence of OL/ON skills was for the sentence structure writing component (see Table 6.5). Dockrell et al. (2010) suggested that between year 3 and 5 there may be a transition period moving from improving word to sentence level skills (see section 7.1). This may explain the relative strength in sentence structure skills for these children, and also partly the reason why OL/ON skills were so important for sentence structure skills within the present study, and especially in year 4.

This highlights the issue that how the writing outcome is assessed may have some impact on the influence of language variables (as suggested by Dockrell, Ricketts et al., 2014). For example, Hooper et al. (2010) found that core language abilities at pre-school (as measured by the CELF) were a good predictor of later written narrative abilities in grades 3-5. A key part of their writing outcome involved evaluating the quality of the grammar and the accuracy of the sentence structure. The results of this and the present study converge on the importance of OL/ON skills for written sentence structure skills. Berninger et al. (2011) have also highlighted the importance of the writing outcome when considering the impact of syntactic skills, in that their impact should be judged at the sentence level within writing. This may partly explain why some studies have found grammatical aspects of language to be significant for writing outcomes and others have not.

There has been relatively little research focusing on syntactic level skills in children’s writing (Berninger et al., 2011), and this study has shown the important role that aspects of children’s OL and ON skills may play within this. However, while the results for MLTU generally followed the same pattern as for the sentence structure writing component, the longitudinal results were not as clear cut for MLTU, with no significant contributors to the model (see Table 6.10 and Figure 6.2c). More work is needed to fully understand the nature of the changing relationship between spoken and written narrative syntactic complexity over time, and how this interacts with general language competence and transcription skills. 

7.3.1.2 The relative contribution of oral language and oral narrative skills and spelling to punctuation from year 3 to year 4
The unique contribution of spelling and OL/ON skills to punctuation was on a par in year 3 (see Table 6.6 and Figure 6.1d). However, the influence of spelling increased from year 3 to year 4, whereas this was the only component where the influence of OL/ON decreased in year 4 (see Table 6.6 and Figure 6.1e). Exploring the children’s stage of punctuation development may help in explaining this. Kress (1994) stated that mastering the linguistic unit of the sentence is one of the key aspects of learning to write. Furthermore, he asserted that before children have acquired the concept of a sentence, it is very difficult for them to be able to use full stops and capital letters. In year 3, most of the children within this study were at least sometimes using full stops and capital letters (see Table 5.2 and the writing assessment grid in Appendix F), and it may be that within this beginning stage of developing punctuation, children’s oral grammatical skills are helping with establishing the concept of a sentence. Indeed, Berninger et al. (2011) suggested that children’s developing understanding of a complete sentence is probably learned in part by producing clausal constructions within their oral conversations. This may be reflected in the fact that the strongest correlation in year 3 with punctuation was formulated sentences (the only place where spelling was not strongest, see section 6.1.1), as this measure involves producing sentences of increasing syntactic complexity. By the end of year 4, most children were at a level where they were able to use capital letters and full stops to mark correctly structured sentences (see Table 5.2 and the writing assessment grid in Appendix F). OL/ON skills did not make a significant unique contribution to punctuation in year 4 (see Table 6.6), and this may be because children had developed the initial concept of a sentence and got to this punctuation level. Furthermore, OL/ON skills were not significant from year 3 to year 4. These results suggest that it may be that there is a particular window in which OL skills are very important for punctuation, and once the initial concept of a sentence is established, other skills become more important. However, the interpretation that OL skills may become less important as children grow older is in contrast to Hall’s (2009) assertion that there is a greater need for grammatical punctuation as children’s writing becomes more complex. Very few studies have considered the role of OL skills specifically in punctuation. The results of the present study need replicating, and relationships between OL skills and punctuation require more detailed investigation at different developmental stages.

7.3.1.3 The relative contribution of oral language and oral narrative skills and spelling to text structure and organisation from year 3 to year 4
There was a larger contribution from spelling than OL/ON to text structure and organisation in year 3 and year 4, but the contribution of OL/ON increased in year 4 and became significant (see Table 6.7 and Figures 6.1g and h). Furthermore, text structure and organisation was the only one of the four writing components where more variance was explained overall in year 4 than year 3 (and the only writing component where the correlations with spelling and the OL factor increased in year 4, see Table 6.4). Considering this developmentally, this may be because text structure and organisation was at the same level as the year 3 sentence structure and composition and effect components in year 4 (see Table 5.2). Thus, OL/ON became significant once these skills had developed to a certain level, as children were becoming secure in their story structure (i.e. using a clear beginning, middle and end), and beginning to structure their narratives into paragraphs (see the criteria for NC level 2b/2a in the writing assessment grid in Appendix F). Other studies have failed to explain significant variance in written organisational structure using similar predictors in younger children, for example, Babayiğit and Stainthorp’s (2010) study with Turkish-speaking children in grades 1-2 (6-8 years). They suggested that this may be because of the structural simplicity of the children’s early writing. Taken together, these results may indicate that language skills become more important for the structure and organisation of children’s writing as these become more developed. These relationships between OL, ON, reading, spelling and aspects of text structure and organisation across development require further exploration.

7.3.1.4 The relative contribution of oral language and oral narrative skills and spelling to composition and effect from year 3 to year 4
In line with the general pattern of results, the influence of OL/ON skills on composition and effect increased from year 3 to year 4, but this was still not as high as the contribution from spelling, which was on a par from year 3 to year 4 (see Table 6.8 and Figure 6.1j and k). These results can be related to the general discussion of the relative contribution of these skills discussed in section 7.3.1.

7.3.1.5 The relative contribution of oral language and oral narrative skills and spelling to the total number of words written from year 3 to year 4
The influence of OL/ON also increased for TNW from year 3 to year 4, although it did not reach conventional significance in either year, whereas spelling was a significant contributor to the models (see Table 6.9). Spelling has been shown before to be a significant predictor of the amount of text written (see section 6.5.2.5). However, while ON was a significant unique contributor to the year 4 and year 3 to year 4 TNW models, OL was not. There have been mixed results in the literature regarding the relationship between OL skills and written productivity as writing develops (see section 2.2.2 and 2.2.4.2). For example, Abbott and Berninger (1993) found that OL was a significant contributor to productivity in grade 2-3, but not before this in grade 1, whereas Kim and colleagues found that OL was a significant contributor to productivity in kindergarten (Kim et al., 2011) but not after this in subsequent grades (i.e. up to grade 3: Kent et al., 2014; Kim, Al Otaiba, Wanzek & Gatlin, 2015; Kim et al., 2014). As in the present study, the Kim et al. studies (using similar OL measures as the current study), generally found that OL skills were related to the quality but not productivity (total number of words and ideas) of children’s writing. As productivity / fluency in writing has been operationalised in different ways across studies, these differences may partly reflect the use of different outcome measures to assess these constructs and the different predictor variables included. For example, few studies have considered how ON skills are related to the amount of text that children produce (but see e.g. Dawkins, 2013), and the current study has shown a significant contribution of ON to TNW as children become older (i.e. in year 4) and longitudinally. However, within the current study, other variables that may have accounted for more variance in the amount of text written were not included (e.g. handwriting fluency, gender, advanced planning, see Olinghouse, 2008), meaning that the weak to moderate correlation with ON (see Table 6.4) may not have been significant in the regression models if these had been included as well. This relationship between children’s ability to create oral narratives and TNW does, however, warrant further investigation.

7.3.1.6 Summary of the relative contribution of oral language and oral narrative skills and spelling to different aspects of writing from year 3 to year 4
Hence, the extent of the impact of children’s spelling and OL/ON skills on their written language skills changes over time, but also depends on the aspect of writing that is being considered, and its stage of development. For example, the influence of OL/ON explained more variance in aspects of writing where the children were performing better (i.e. sentence structure and composition and effect, with the exception of punctuation in year 3: see section 6.2.3). As text structure and organisation skills developed in year 4, OL/ON became significant for this aspect as well (see Table 6.7). 

It is also likely that the relative contribution of these skills will change as children become older (see section 7.3.1). The strong effect of spelling seen in year 3 and year 4 within the current study may be short-lived, as once spelling levels reach a certain threshold they may cease to have such a large effect on writing outcomes. Indeed, typically developing children tend to reach transcription fluency by about the age of 10 (grade 4 and above, McCutchen, 1996, 2006), and of course this may happen a little later or earlier in some circumstances. Language skills may become more important after this, and future studies should consider the balance of transcription and language skills as children get older, as well as how earlier language skills influence writing outcomes later. The next section will look at the changes that took place in the importance of OL vs ON skills as children developed from year 3 to year 4.

7.3.2 The relative contribution of oral language and oral narrative to different aspects of writing from year 3 to year 4
Another change that took place between year 3 and year 4 was the shift from the unique significance of OL to ON skills (see Tables 6.5-6.10 and Figures 6.1 and 6.2). This shows that not only the extent but also the nature of the impact of language for writing outcomes changes over time. Why would it be that OL skills and ON skills were more important at different developmental points? While there is some overlap in the skills that these two factors measured, it may be that the OL factor was reflecting children’s word and particularly sentence level skills, whereas ON was partly reflecting more discourse level skills. In terms of a developmental perspective, discourse level skills within writing are harder for children to grasp, and develop later than word and sentence level skills (shown in the present study and discussed in sections 5.6.3, 5.6.4 and 7.1). Thus the increased role of ON may reflect the growing importance of oral discourse level skills for children’s writing at this age e.g. features of narrative and organisation of the text. 

ON ability requires higher-level language and cognitive skills (Norbury & Bishop, 2003; Reilly, Losh, Bellugi & Wulfeck, 2004) and has been shown to have strong links to other literacy skills (Kim, Park & Park, 2015; Stothard et al., 1998). The results of this study suggest that these links may also apply to writing (at least in the case of narratives). The longitudinal effect of early ON skills on later written narrative skills (at the age of 8) was shown by Griffin et al. (2004). While other studies have shown that discourse level ON skills (including story production and re-tell) were correlated to writing quality measures, these have failed to be significant in regression analyses (Dockrell et al., 2007; Dunsmuir & Blatchford, 2004; Kim, Park & Park, 2015). There may be a number of reasons for this difference: the age of the children (e.g. Kim, Park & Park, 2015, and Dunsmuir & Blatchford, 2004 were with younger children); the language status of the children (e.g. Dockrell et al., 2007 was with children with LI); and differences in the writing outcome included (e.g. Kim, Park, & Park, 2015 did not use a narrative). 

For example, studies have failed to find a significant unique contribution of ON/oral discourse level skills and writing in younger children (CA: 5-7 years e.g. Dunsmuir & Blatchford, 2004; Kim, Park & Park, 2015) suggesting that the role of ON may become more important as children become older (Dunsmuir & Blatchford, 2004). However, a recent study by Pinto et al. (2016) with 122 Italian children showed that ON competence from the very beginning in kindergarten was important for written narrative ability in grade 1 (whereas emergent spelling, reading, phonological awareness and conceptual knowledge of the writing system were not significant). These results may appear contradictory to the idea that ON skills become more important as children become older, but there may be several reasons for this. Firstly, unlike in the present study, OL skills at the vocabulary and grammatical level were not included within the Pinto et al. (2016) study. Emergent spelling skills may not have constrained the written product as much within the Pinto et al. (2016) study allowing more of a continuity between oral and written narratives, as within more transparent orthographies, such as Italian, the effect of spelling skills has been shown to be not as strong as in more opaque orthographies, such as English (e.g. Babayiğit & Stainthorp, 2010; Drijbooms, 2012; Maki et al., 2001). Furthermore, the emergent literacy skills (including ON competence) within their study were only able to account for relatively small amounts of variance (7-14%), and they argued this may be because the children’s ON competence was still at a very basic level, and suggested that it may be a better predictor of written narrative competence in the later school stages. In line with this, a possible causal relationship between earlier ON skills and later written sentence structure skills was demonstrated by the longitudinal analyses within the present study (see Table 6.5). 

There are some issues with the interpretation of the ON results in the current study, however. ON was not as stable as the other components extracted from the PCA and correlations between the two ERRNI subtests were the lowest compared to other components (see Tables 6.3 and 5.5 respectively). Furthermore, MLU could be described as measuring a sentence level rather than a discourse level skill. This may cast doubt on the use of these measures (i.e. ERRNI MLU and story content) to create an ON factor measuring discourse level skills. Oral and written language are thought to influence each other reciprocally (Puranik & Al Otaiba, 2012; Shanahan, 2006). It is likely that the influence of ON on written narrative skills is also reciprocal, and it may be that as children become more proficient in their written narrative skills, these impact their ON skills. 

Another issue with the interpretation of the results is that of co-variance. Connelly, Dockrell and Barnett (2012) pointed out that “interpreting links between general measures of language and writing are not straightforward” (p.220). OL was strongly related to many of the components across year 3, year 4, and year 3 to year 4 (see Table 6.4). It was consistently more highly correlated to the different writing components than ON concurrently and longitudinally (with the one exception of year 4 sentence structure). However, aside from year 3, it was not a significant unique contributor (whereas ON was for year 4 sentence structure and composition and effect, as well as year 3 to year 4 sentence structure, see Tables 6.5 and 6.8). Babayiğit and Stainthorp (2010) highlighted the fact that co-variance between skills can “complicate a coherent analysis of their unique predictive role in literacy skills” (p.452). The OL variables showed the strongest relationships with the other variables (see Table 5.5); it was the only factor to be significantly related to all the other predictors in both years (see Table 6.3), indicating that it was the one that shared the most variance with them. This suggests that although not always able to demonstrate a significant unique influence concurrently in year 4 or longitudinally from year 3 to year 4, OL skills may still be serving as a foundation for writing skills (Graham, 2014) i.e. underlying skills involved in all these other skills. For example, the fact that OL was able to explain less variance than spelling does not mean that OL skills are not important, as children’s OL skills also influence their spelling skills (see section 5.6.6). Transcription (e.g. especially spelling) is complex and influenced by language: morphological, syntactic and lexical knowledge, all included in OL factor. Furthermore, although it was beyond the scope of this study to disentangle these complicated relationships, the correlational analyses suggested that earlier OL skills were related to later ON skills (in terms of MLU) more so than the other way round (see section 5.6.6).

This shift from OL to ON skills being significant for writing at different times supports the general idea that oral and written language relationships change with age (Dockrell, Ricketts et al., 2014; Kim et al., 2014; Kroll, 1981). Thus, these results have implications for the changing relationships between language and writing skills developmentally, and the importance of measuring these different language skills to understand their possible influence on writing at different times. How language skills are tested, as well as when, seems to make a difference to what is important for writing.

The current study has shown that different aspects of spoken language competence were related to different aspects of written language competence at different points in time i.e. the way that writing is evaluated and the way in which language skills are assessed may lead to differences in the relationship between the two at different points in development. This is in line with other studies which have found some OL skills significant for some writing outcomes and not others (e.g. Dockrell, Ricketts et al., 2014). As pointed out by Dockrell, Ricketts et al. (2014), this “raises further questions about the ways written texts should be evaluated to capture writing performance and writing predictors” (p.87). These differences in the way the writing outcome and the way language are assessed within the writing literature, may go a long way to explain differences between studies (for example as discussed in sections 6.5.1.1 and 7.3.1.1), and this needs investigating further, as it could help inform both developmental models of writing as well as teaching practices (Dockrell, Ricketts et al., 2014). The next section will consider developmental writing models, in light of the results of the present study.

7.4 Findings in Relation to Developmental Writing Models
The results of the current study generally support developmental models of writing (see Chapter 1) in a number of ways. These will be outlined below, beginning with cognitive models of writing development. How the results relate to Kroll’s (1981) phase model of developmental relationships between speaking and writing will then be discussed.

7.4.1 Findings in relation to cognitive models of writing development 
Firstly, the results of the present study support the ‘Simple View of Writing’ (Juel et al., 1986), which suggested writing is composed of spelling plus ideation (OL idea generation and their organisation into sentence and text structures). In line with Berninger and colleagues’ models (e.g. the modified Hayes’ and Flowers’ (1980) model: Berninger et al., 1995, and the later ‘Simple View of Writing’, Berninger, Vaughan et al., 2002), the separable constraints of spelling and OL/ON on aspects of writing within the current study mirror the idea that there are separable constraints of text generation and transcription on writing development (Berninger & Swanson, 1994). Furthermore, when they modified Hayes’ and Flowers’ (1980) seminal model for beginning and developing writers, Berninger et al. (1994) and Whitaker et al. (1994) showed that text generation was differentiated at the word, sentence and discourse level. However, these studies involved written language processes (i.e. word spelling, sentence and paragraph level skills). The results of the current study have shown that different levels of oral language involved in text generation may be differentiated in their influence on writing, at least in terms of word/sentence level (vocabulary and grammar) and discourse level skills (oral narrative) at different stages. 

However, while the revised ‘Simple View of Writing’ (Berninger et al., 2002; Berninger & Amtmann, 2003) would predict that spelling and OL skills support written text generation, OL skills are not explicitly referred to within this model. Along with the growing number of studies that show OL having a direct impact on writing outcomes, the current study’s results converge with the suggestion that language should be more explicitly integrated into cognitive models of writing (Arfé, 2012), and that current developmental models may have underestimated the role of OL skills in the beginning stages of writing (Arfé et al., 2016).

Language representations at the word, sentence and discourse level are depicted as influencing text generation at the word, sentence and discourse level in the figure by Berninger, Abbott et al. (2002) shown in Figure 1.3 (and reproduced here as Figure 7.1). 

Figure 7.1. Architecture of the Domain-Specific Functional Writing System (taken from Berninger, Abbott, Abbott, Graham & Richards, 2002, p.41).

In support of this figure, the current study has shown that a) language representations at the word, sentence and discourse level are related to each other (i.e. significant correlations between vocabulary, grammar and oral narrative variables, see sections 5.4.1 and 5.6.6); b) language representations at the word and sentence level are related to transcription (i.e. spelling, see sections 5.4.1 and 5.6.6); c) text generation skills at the word, sentence and discourse level are related to each other (i.e. significant correlations within the different aspects of writing, see sections 5.4.2 and 5.6.7); d) transcription (i.e. spelling) impacts on all levels of text generation (see Tables 6.5-6.8); e) language representations (i.e. OL/ON: word, sentence and discourse level skills combined) impact on all levels of text generation (see Tables 6.5-6.8), as depicted within the figure. Furthermore, the current study has shown that oral sentence level skills may be particularly related to written sentence structure skills at this stage of development (especially year 4, see Table 6.5). However, the current study was unable to show in more detail how specific language skills (e.g. word vs sentence level skills) related to specific levels of text generation, and further research is needed to elucidate this figure.

The results of the present study also highlight the idea that developmental models such as the ‘Simple’ and ‘Not-So-Simple View’ of writing (Berninger & Winn, 2006) may be underspecified (e.g. Graham, 2014; Dockrell, 2015). The influence of different language skills at different time points may suggest the need for further specification of the models for different developmental phases. This is in line with the ideas of Donaldson and Cooper (2013) that a model of spoken and written developmental relationships may “vary according to the particular aspect of language that is being considered, and would require a high degree of differentiation” (p.531). The next section will consider the results in light of Kroll’s (1981) developmental model of spoken and written language relationships.

7.4.2 Findings in relation to Kroll’s (1981) phases of developmental relationships between speaking and writing
The results of the current study are generally consistent with Kroll’s (1981) phases (see section 1.4.1). A transition between a consolidation phase, in which writing is heavily drawing on oral language competence, with some aspects of preparation, towards a differentiation phase, in which writing begins to diverge somewhat from speech, could help explain why OL and spelling skills were more related to writing earlier in year 3, whereas ON skills were more important in year 4. As the language aspects that are important for writing may change as the children develop, the more decontextualised language of ON may become more important for writing as children begin to learn to differentiate speech from writing (thought to occur around 9 years of age upwards). In line with this, in year 4, children were beginning to move away from simple spoken language structures in their written sentence structure skills (see section 5.6.4). Dawkins (2013) suggested that ON skills may be particularly important for written narrative skills, because they involve more decontextualised language and complex sentence structures. ON skills may therefore be particularly important within this phase as a way for children to practise more decontextualised and sophisticated language, but within a spoken domain without the constraints of spelling. In this sense it may act as a bridge between spoken and written language as children move towards this differentiation phase.
However, while there was a trend towards written language syntactic complexity catching up with ON complexity in year 4, syntactic complexity was still more developed within children’s oral narratives than their written narratives (see Figure 5.1). Furthermore, there was still a significant contribution of spelling skills to writing in year 4 (see Tables 6.5-6.10). These complex, integrated and changing relationships between OL, ON, spelling and children’s writing skills warrant further investigation as children move into the stage where they are less constrained by spelling, and begin to differentiate speech from writing (around 9-12 years of age), and then later when they begin to integrate again (around the age of 12). More research is needed to empirically test Kroll’s (1981) model, and further specify the developmental relationships between children’s spoken and written language skills. For example, a more detailed linguistic comparison of oral and written language across development could further inform Kroll’s (1981) phases of spoken and written language development.
7.5 Regression vs Path Analyses
Within this study, path analyses were also used to complement the hierarchical regression analyses (see Appendix I and section 6.2 respectively), but these were not included in the main body of the text, as the use of path analyses would not be recommended given the ratio of participants to parameter estimates within the models. However, this section includes a conceptual discussion of the impact of these different analytical techniques, with examples comparing the regression and path analyses. As mentioned in section 6.3, multiple regression is a widely used and accepted technique within this area of research, but it does not allow for variables to have direct and indirect effects (i.e. a variable having an effect indirectly through another variable) on each other, and functions ideally only if all independent variables are highly correlated with the dependent variable and uncorrelated between themselves (Schumacker & Lomax, 2004, p.137-8). Within the present study, the relationships between the independent variables and their relationship to writing were complex, with many being highly correlated with each other.
Writing involves a complex inter-play of different language and cognitive skills, yet information regarding the interrelations among different skills that impact writing, and their pathways of influence, are underspecified in aspects of developmental writing models, especially with regard to text generation (Kim & Schatschneider, 2016). Results from a recent US study by Kim and Schatchneider (2016) with 193 first grade children emphasised the importance of considering both direct and indirect influences when considering the skills important for writing. Furthermore, some studies with children with LI have shown that reading may mediate the influence of OL skills on writing skills (e.g. Dockrell et al., 2009; Williams et al., 2013). Other studies have shown independent contributions from reading and OL to writing in typically developing children (e.g. Hooper et al., 2010; Kim et al., 2014; Olinghouse, 2008), but covariance between reading and OL has made it difficult to distinguish their independent contributions in other studies (e.g. Abbott & Berninger, 1993). Babayiğit and Stainthorp (2010) highlighted the fact that co-variance between skills makes evaluating their unique contribution complicated. Exploring the relationships between the variables that influence writing and considering direct and indirect effects will help understand the complex array of skills involved in writing and how these interact to influence writing skill.  

As path models are relational rather than additive models, they allow for several multiple regression equations to be computed within one model, for direct, indirect and total effects to be considered, and covariance between variables, allowing more complex and nuanced relationships between variables to be explored (Schumacker & Lomax, 2004). Thus, within the path models in the present study, single word reading and phonological processing (PP) were also included, and the models could show if OL, ON, PP and NVC had direct effects on writing, or whether their effects were indirect via single word reading and single word spelling. Interrelations between variables could be seen within the models, as well as calculating the total effects of variables (i.e. including both direct and indirect effects). The path models within the present study (see Appendix I) generally confirmed the pattern of results from the regression analyses, and also gave some additional information. For example, they showed that PP had mostly indirect effects on writing through single word reading and spelling for all of the models, with some direct effects concurrently in year 3 (text structure and organisation and MLTU, in the place of spelling which was significant in the regressions). While single word reading rather than single word spelling was significant in some of the models (e.g. the concurrent year 3 punctuation, text structure and organisation and TNW models, and the longitudinal year 3 to year 4 punctuation model), both the OL and ON relationships to writing were the same as the regressions, despite reading being included in the path analyses (i.e. their influence was not indirect through reading). These results, however, are tentative due to the limitations in sample size within the present study mentioned above, and further investigation with a larger sample size and a broader range of predictors is warranted. Thus, a better understanding of these complex interrelationships between the different skills that impact on writing, considering both direct and indirect influences on writing across development, is an avenue for future research.

7.6 Strengths and Limitations
This section will consider the strengths and limitations of the current study, and in particular aspects of the design, the participants and the particular measures used.

7.6.1 Strengths and limitations: Design 
The first strength of this study is the topic itself. The findings enhance our understanding of writing development and relationships between writing and oral language, both of which have been relatively neglected within the extant literature. A strength in the design of the study is that it follows a cohort of children longitudinally from year 3 to year 4, and hence development and relationships can be tracked within the same group of children. A wide range of ability was represented within the sample, which comprised whole-class cohorts from different schools, representing the range of ability that would exist within real-life classrooms. While a rich set of data were collected, with many strong relationships between the variables collected and the writing outcomes, the relatively small sample size is a limitation of this study, as the ability to detect relationships and differences was constrained by this. The way that the data could be analysed was also restricted by this. However, the sample size and longitudinal design are relative strengths in terms of exploring development, compared with other studies that have investigated fewer children, or collected data from different children across years (e.g. Hall-Mills & Apel, 2015; Puranik et al., 2008 who considered around 30 children in each year group). 

7.6.2 Strengths and limitations: Socio-economic status
The socio-economic status of the sample should also be taken into account in the interpretation of the results. While there was a range of SES represented within this study, the participants were from areas of relatively low SES, and thus these results may not generalise to other SES groups. A study by Puranik and Al Otaiba (2012) found that an indicator of SES was significant in predicting writing outcomes in terms of TNW, whereas Kim, Al Otaiba, Wanzek & Gatlin (2015) found that this was not the case for writing quality. Furthermore, studies from both low and high SES have shown a relationship between OL skills and different kinds of writing outcomes (e.g. Abbott et al., 2010; Berninger & Abbott, 2010; Coker, 2006; Hooper et al., 2010; Kim et al., 2011; Kim Al Otaiba, & Wanzek, 2015; Kim, Al Otaiba, Wanzek & Gatlin, 2015). Comparing different SES groups with regard to the predictors of writing is an area for future research, for example to ascertain if OL is more important for writing in low SES.

7.6.3 Strengths and limitations: Writing prompt and assessment
The writing prompt and assessment used also had strengths and limitations. Using teacher assessment scoring grids had ecological validity, as these were being used with those children to judge their writing ability within school at the time of testing. The rater was very experienced in using the assessment grid, inter-rater and intra-rater reliability for a sub-sample for this writing assessment was high, and there was good triangulation with teacher assessments and Optional SATs scores (see section 4.3.2.4). However, some issues have been raised regarding the reliability of assessments related to the SATs at the time (e.g. Bew, 2011; He et al., 2013), and further research using a standardised writing assessment would help elucidate on the influence of the assessment used.

Using the teacher assessment grid allowed for a number of different aspects of writing to be explored, and used a wider scale for each of the components than many holistic scoring systems (e.g. many using a 4 or 5 point scale: see section 3.2). Having said that, an even larger scale would have been more robust in terms of allowing for a wider range of scores, as some of the standard deviations were relatively small. As with most other assessments of writing used within the literature, the judgements of the different writing components were to a certain extent subjective (Graham & Perin, 2007). However, a strength of this study was that more objective measures were also included (i.e. MLTU, TNW), that cannot be as influenced by judgements of the rater. So, although MLTU was less reliable in some ways than the sentence structure writing component, relationships that were consistent across both can be seen as more robust. 

Another strength of the study was that a range of different aspects of writing were considered, covering most of the dimensions of writing that have been identified within the literature, for example, aspects of quality, productivity, mechanics and syntactic complexity (see section 3.3). However, the accuracy of the children’s writing was not considered (see e.g. Puranik et al., 2008). Mackie et al. (2013) and Dockrell, Ricketts et al. (2014) found different predictors were significant for the productivity, accuracy, complexity and quality of the writing of children with LI, and thus future studies should also consider this aspect of writing.

Because of time constraints, only one piece of writing to assess a child’s writing ability was collected in both years. Schoonen (2012) stated that in children of secondary age writing in their first language, 7-10 pieces of writing assessed by two raters would be necessary to establish children’s general writing ability. Van den Bergh, Maeyer, Van Weijen and Tillema (2012) have also pointed out that to establish writing quality, multiple raters and multiple pieces of writing should be used. Of course in a naturalistic classroom environment, there is often only one rater (the teacher), although they will have a broader overview of performance across a range of contexts. In light of this, results are limited to the narrative genre, and it is likely that language skills will be differentially related to different genres (e.g. Kim, Al Otaiba & Wanzek, 2015). A broader range of writing examples from different genres would be an advantage in further research to give a broader overview of children’s general writing ability, assessed by different raters, coming to a common agreement. How OL skills are differentially related to different genres is an avenue of future research.

The prompt that was used gave children some help with idea generation, and with the structuring of the story, so that there could be more focus on translating these ideas into language and written text. It also allowed for a more direct comparison of the oral and written narratives. However, for the written task, it may have been that using so many pictures was too prescriptive, and may have limited the content and vocabulary used, as the type of prompt used is likely to elicit differences in the vocabulary used within written narratives (Olinghouse & Leaird, 2009). Others have suggested that using picture prompts may limit variation in output (Williams et al., 2013), and are not representative of writing tasks carried out in school (Berninger, 1994; Lewis et al., 1998). In addition to this, writing in experimental conditions such as the one employed in this study, may not yield comparable results to written samples taken from authentic communicative settings. 

As with many other studies, a time-limit was imposed in order that time-contraints were consistent across children. However, the 25 minute time limit meant that some children did not get to the end of their stories using all the pictures. Connelly et al. (2005) found that adults with spelling difficulties were capable of producing high quality texts, but that this took longer than those without spelling difficulties. An untimed task may have allowed children with difficulties in spelling more time to produce better written texts, and hence this may have lessened the impact of spelling.

7.6.4 Strengths and limitations: Potential predictor measures 
The number of predictor variables that could be used within the study was limited due to the relatively small sample size, and although the predictor variables were able to explain substantial amounts of variance for most of the writing outcomes, they could not fully explain individual differences in writing performance. While one purpose of this study was to look at variables involved in the translation component of writing (i.e. text generation and transcription), it would have been good to consider other skills that have been shown to be associated with writing, such as working memory and executive functions, handwriting fluency, reading and motivational aspects. For example, it may be that the strong effect of spelling found in the present study is short-lived, and some studies have found the influence of handwriting to continue into older age groups (Graham et al., 1997; Stainthorp & Rauf, 2009), and hence future studies should also include handwriting fluency as another indicator of transcription. Furthermore, studies with children with LI have shown that reading may mediate the influence of OL skills on writing skills (e.g. Williams et al., 2013). Hence, future studies with a larger sample size and broader range of predictors could look at these complicated relationships in a more complex way, for example using path analyses or structural equation modelling. 

This study used a range of tasks to measure OL competence (word structure, recalling sentences, formulated sentences, vocabulary), and composite measures give a more valid and reliable indication of children’s language skills (Dockrell & Marshall, 2015). However, given that some research has shown vocabulary to be more predictive of writing quality than grammatical measures, it would have been good to separate out these effects. This was not possible within the current study, due to the large co-variance between these measures in this age group and the small sample size. Including a wider range of measures for different aspects of language (e.g. multiple vocabulary measures), may have allowed for this. Along these lines of task sensitivity, it would have been better to use more than one measure of spelling. The assessment of spelling used within the WRAT-3 is a crude measure of children’s spelling ability. Accuracy levels are not as effective in describing spelling ability and error analysis may be more sensitive in displaying variation in performance (Connelly, Critten, Dockrell & Walter, 2011). Connelly, Dockrell and Barnett (2012, p.236) commented that “spelling has an impact beyond single words that we do not yet fully understand”. Thus, a more detailed exploration of the aspects of spelling which may have the biggest impact on children’s writing ability could help with understanding which aspects of spelling in particular might help lead to improvements in writing. This could be an avenue for future research with typically developing children to complement the work that has been carried out with children with LI (e.g. Connelly et al., 2011; Critten, Connelly, Dockrell & Walter, 2014).
 
There is also a question over whether the language assessed through standardised tests reflects the kind of language we produce in generating written words for sentences. If it does not, this might partly explain why spelling is more predictive of writing outcomes than language measures (Arfé, 2011). Furthermore, the grammar used in natural conversation and elicited language tasks has been shown to be different (Beeke, Wilkinson & Maxim, 2003). Approximately half of the children within the present study had scores on the CELF-3 lower than a standard score of 80, and many had higher NVC scores. Conversely, the children performed much better on the ERRNI ON task. This raises the possibility that there may be a stronger influence of children’s language skills than can be detected when using standardised tests (Arfé, 2011). 

A strength of this study is that ON skills were also included within the test battery, measuring a different aspect of language skill, which may reflect more the kind of language skills that children use in school, and hence have more ecological validity than the CELF-3. While the test used measured similar aspects to other standardised ON tasks (i.e. relevant story content and syntactic complexity), there were a few issues with this task, in terms of its stability mentioned in the previous chapters. There were advantages to using alternate forms for the spoken and the written task in year 3, and reversing these in year 4 (e.g. no practice effects of one on the other), but this also meant there could not be a direct comparison of exactly the same task across modalities and years. 

7.6.5 Strengths and limitations: Teaching practices
The curriculum across the schools was standardised in terms of the use of the National Curriculum programmes of study, and all the schools at the time of testing were following the same Primary Framework for Literacy (DfES, 2006). However, teaching practices were not observed, and it is feasible that these might have influenced the results through instructional effects (Puranik & Al Otaiba, 2012). 

7.5.6 Strengths and limitations: General 
As with any study of this nature, the conclusions drawn can only be limited to the specific set of measures used. Furthermore, the correlational nature of the data does not allow causal mechanisms to be established (Graham et al., 1997), particularly within the concurrent models. Finally, the language and orthography that are being explored will have an impact on language and writing relationships. Hence, these associations may vary across languages and orthographies at different time points e.g. the lessened importance of spelling in transparent orthographies.

7.7 Future Directions
Firstly, of course, all scientific findings require replication: within genre; and across genre (Graham, 2014). This study has contributed to our understanding of language and writing relationships in 7-9 year old children. However, Shanahan (2006) pointed out that “there has not been a sufficiently ambitious program of research into these issues to provide a definitive portrait of the role of oral language within writing... or how oral language instruction can improve writing” (p.179). There is more work to be done to achieve this. A larger cohort, representing a broader range of SES, and a broader range of predictor variables would allow a more nuanced evaluation of how language skills interact with other skills to produce written language. Furthermore, more work is needed to create a developmental model which outlines the specific influence of different language skills on different writing skills at different ages and stages of development.

At this stage of development, spelling constraints seemed to be the most important concurrently and longitudinally (with the exception of written sentence structure skills). However, both the time lag between testing periods and the specific developmental stage at the time of testing can influence the longitudinal relationships between predictor and outcome variables (Gollob & Reichardt, 1987). Thus, although significant gains were made between year 3 and year 4 in all the areas of writing, it may also be that looking at a longer time lag would produce different results. It could also be hypothesised that earlier language skills might impact more a little later, once transcription skills were more automised. Furthermore, very few studies have examined the role of language skills for writing in children in the secondary school age-range. Thus, exploring these relationships with children when transcription costs should not be as high in the later primary school years and secondary school years (McCutchen, 2006), would be an interesting line of future research. 

The large range of performance across all the OL, ON, spelling, NVC and writing variables highlights the challenge that teachers face within mainstream schools, to meet the needs of all the children within their classrooms. How these relationships change with different levels of writing performance would therefore be a useful area of future research. For example, to look in more detail at poor, average and good writers and how these different groups are employing their language skills within writing. 

Myhill (2009) has commented that there is still a lot of potential in linguistic analysis to inform our understanding of writing development. Future work could also include a more direct comparison of the oral and written narratives, evaluating them in the same way. Looking at the data in more detail using a more qualitative approach could also complement the results of the regression analyses. For example, looking at linguistic usage and development within the oral narratives, and how this compares to the written narratives, and how much this is influenced by spelling skills (e.g. poor, average, good spellers). This could further our understanding of the changing relationships between spoken and written language over time (and how this interacts with spelling development), and inform phase models of spoken and written language development, such as that proposed by Kroll (1981).

Still relatively little is known about which skills or aspects of instruction need to be emphasised to prevent writing difficulties (Graham et al., 2002). Very few intervention studies have incorporated aspects of OL or ON to support writing (Shanahan, 2006, Arfé et al., 2016). An ON intervention study by Dawkins (2013) was able to show a positive effect on children’s written narrative performance, with literate style language being transferred from story-telling to story writing. An intervention study which integrated spelling with aspects of OL/ON to support writing skills would also complement the findings of the current study.

7.8 Practical Implications
The developmental progress shown in the present study indicates that language, transcription and text generation skills can all be improved as children move through primary school. As there were differences in the performance of the different language and writing skills, this shows the importance of assessing different aspects of these skills within the same children, both for research and educational purposes, to ensure that strengths and weaknesses can be identified and to inform instruction.

The differences in the sensitivity of different tasks to measure development imply that they may be used in different ways or for different purposes. For example, TNW may be used as a robust indicator of writing progression, but is a general measure which does not give differentiated information about different aspects of writing. The nature of more objective measures such as MLTU may mean that they are less stable and sensitive to development than other measures (i.e. the auto-correlations, effect sizes for development, correlations with other variables tended to be lower than other measures). Thus, the broader sentence structure writing component measure within the present study may be a more useful way of measuring children’s sentence structure skills at this age, rather than a narrower measure such as MLTU. However, more objective measures such as MLTU are important, because they lend objective support to more subjective ratings such as the sentence structure writing component (Hudson, 2009), and thus they could be used to complement each other. Indeed, the current study’s results highlight the complexity of the different skills that are evolving in the developing writer, and thus the need for a range of different aspects to be considered in the assessment of written language. 
 
While writing quality is multi-faceted and depends on many different factors, the results of the current study support a growing number of studies that indicate the importance of both language and transcription skills for primary school writers (e.g. Abbott & Berninger, 1993; Kim et al., 2011). Even at this age, when the curriculum begins to assume that transcription skills are becoming more automatic, spelling has shown to be a large constraint on these children’s writing. This suggests the need for a continued focus on transcription skills into Key Stage 2. The significance of spelling for all the different aspects of writing points to the importance of embedding spelling (transcription) skills early for extended text generation (Berninger et al., 1991, 1995). Furthermore, the stability of spelling scores across years has also been shown in other studies (e.g. Abbott et al., 2010; Desimoni et al., 2012), suggesting that poor spellers should be identified early, and their difficulties addressed  in order to prevent written expression difficulties (Baker et al., 2003; Berninger et al., 2006). 

One implication of this might be to directly teach spelling skills to improve writing at this age. Research has shown the positive effect that spelling instruction can have on writing outcomes (e.g. Berninger et al., 1998; Graham et al., 2002). A recent comprehensive meta-analysis of spelling instruction found strong and consistent support for teaching spelling (Graham & Santangelo, 2014). However, while this has been shown to improve spelling skills within writing, it does not always carry over to improvements in writing quality. There have been mixed results in the literature about how spelling instruction impacts on writing improvement, but several indications support the idea that spelling has functional links with writing performance, and the results of the present study concur with this. Thus, from a practical perspective, improving children’s spelling skills may have a positive impact on their ability to translate their ideas into written language (Berninger et al., 1998).

However, the results of the present study are in line with the idea that writing development depends on more than just spelling skills (Berninger et al., 2002), suggesting that is it also important to build children’s OL and ON skills to support different aspects of text generation at the word, sentence and discourse level, as well as beginning punctuation. The results also highlight the importance of integrating oral and written language skills. In a study with children with dyslexia, this integration (listening and speaking in oral discussions with reading and writing) has been shown to be effective in developing writing skills (Berninger, Abbott, et al., 2002). Furthermore, the large amount of shared variance within the regression models shows that these skills (spelling, OL, ON) do not develop in isolation: they overlap with each other, suggesting that they operate together and are functionally integrated in the real world (Connelly, Dockrell & Barnett, 2012; Graham, 2014). Thus, teaching lower level skills, such as spelling, and higher level skills, such as complex OL / ON skills, should be done in an integrated way in the classroom in order to develop children’s writing skills. This is likely to be most successful if also integrated with writing instruction, as past research has shown that spelling and grammar interventions are most successful when they are done within the context of writing (e.g. Berninger et al., 2002; Jones et al., 2013).

The results of the present study suggest that developmentally, children’s OL and ON skills may be more important at different times for different aspects of writing: Children’s general OL skills (as measured by the CELF-3 subtests and receptive vocabulary) could help support children’s writing more in year 3, and ON skills more in year 4. The results of the current study suggested that expectations to use full stops and capital letters to demarcate sentences from the age of 5-6 years (DfE, 2013) may be too high, and there may be a particular role of OL skills in beginning punctuation, when children are learning to mark sentence boundaries. 
The current study has also shown that this year 3 to year 4 stage may be an important time for developing children’s sentence level writing skills, and that OL/ON skills may play an important role in this. There has been some debate over teaching grammar to improve writing quality. However, skilled writers have been shown to use greater syntactic complexity (Hudson, 2009), and to be able to select appropriate syntactic constructions to meet communicative goals (Myhill, 2008), with studies emphasising variety over complexity (Beers & Nagy, 2009). Explicit grammatical knowledge may help give writers choice and control over the language that they use for writing, but this has to be preceded by implicit knowledge (Myhill & Watson, 2014). If the implicit grammatical knowledge is not present in younger writers, then they will not be able to make the appropriate selections. Furthermore, prior experience with particular aspects of spoken language (the less demanding task) can increase the use of this in written language tasks (the more demanding task) (Donaldson & Cooper, 2013). In line with this, the present study has shown how oral grammatical and vocabulary skills are linked to writing performance, especially in year 3, suggesting that developing the use of language structures orally may be beneficial for writing. These skills need to be nurtured and encouraged in children’s speaking and listening, partly through modelling by adults (Latham, 2002). Within educational settings, adults play a key role in supporting oral language (Dockrell, Bakopoulou, Law, Spencer & Lindsay, 2012), and one implication from the current study’s findings is that this scaffolding may be beneficial to support the children’s development of implicit oral grammatical knowledge and vocabulary knowledge to improve writing skills.
The strong connection between sentence level skills such as formulated sentences and writing may support the suggestion that children should rehearse sentences orally before writing, and is in keeping with current pedagogy on the use of talk to develop ideas and to orally rehearse written phrases (Jones & Myhill, 2014). For example, planning through talk and oral rehearsal were outlined as key skills in both year 3 and year 4 within the Primary Framework for Literacy (DfES, 2006) at the time of testing. Composing and rehearsing sentences orally is also included in the new National Curriculum for year 3 and 4, currently being employed in schools (DfE, 2013, p.39). However, there is no mention of using ON skills to support written language skills within this, and once children become writers, there are usually fewer opportunities for them to create and tell oral narratives (Dawkins, 2013). The present study has shown the importance of ON skills for different aspects of writing as they develop. Thus, improving children’s ON abilities may support children’s written narratives, especially in year 4, but also earlier on to support children’s later written sentence structure skills as well as the amount of text they produce. This is complemented by the finding within the present study that children may be able to express their language skills better in ON tasks, as while OL skills fell behind others in terms of the standardized tests, these did not. It may therefore be an area to focus on in terms of language skills to improve writing, as it may help children to write longer narratives, as well as to develop narrative structure and literate style language which is then transferred to children’s written texts (Dawkins, 2013). Developing more complex oral narratives in terms of syntactic complexity, content and structure without the demands of transcription present, may help children with the use of these in their writing. Thus, working on ON skills may help create a bridge between spoken and written language, as writing begins to differentiate from speech in terms of its structure and organisation (Kroll, 1981). 

7.9 Conclusion
The findings of the current study contribute to our understanding of writing development and relationships between different aspects of writing, language, and spelling skills in 7-9 year old children. The children showed differences in performance and strength of development across writing and language measures, and the relative contribution of oral language, oral narrative, and spelling varied according to the particular aspect of writing being considered and its level of development. This highlights the need to assess different aspects of these skills for both research and educational purposes. Consistent with the idea that children move from word to sentence to discourse level skills within their writing, children within the current study showed a relative strength in sentence level skills at this age, with discourse level skills (i.e. text structure and organisation) being less well developed. Thus, this may be an important time for developing children’s sentence structure skills, forming the foundation for further development of text level skills.  
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2. Child’s date of birth:
3. Please list your other children (if any) by age and date of birth:
Child’s Age			Date of birth
HEARING
4. Have you ever been worried about your child’s hearing? 			YES/NO  
If yes: 4 a) What caused this concern?	
 4 b) Was any treatment/help sought for this?				YES/NO
             If yes:  4 c) Was help/treatment given 				YES/NO
4 d) Are there still problems?							YES/NO
SPEECH AND LANGUAGE
5. Have you ever been worried about your child’s speech or language development? 											YES/NO
If yes: 5 a) What caused this concern?
5 b) Was any help/treatment sought for this?					YES/NO
If yes: 5 c) Was help/treatment given?					YES/NO
5 d) Are there still problems?							YES/NO
LITERACY
6. Have you ever been worried about your child’s writing?			YES/NO
If yes: 6 a) What caused this concern?
6 b) Was any help sought for this?						YES/NO
If yes: 6 c) Was help given?							YES/NO
6 d) Are there still problems?							YES/NO
7. Have you ever been worried about your child’s reading?			YES/NO
If yes: 7 a) What caused this concern?
7 b) Was any help sought for this?						YES/NO
If yes: 7 c) Was help given?							YES/NO
7 d) Are there still problems?							YES/NO
8. Does your child receive extra help in school?				YES/NO
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If yes 8 a) What extra help does s/he receive?











1. At what age did you leave formal education? …………………………………
Please list below any educational qualifications as appropriate (e.g. How many GCSE/’O’levels, ‘A’ levels, higher education or other qualifications):
OCCUPATIONAL DETAILS




3. Have you or any members of your family had difficulties with reading/writing/spelling?							YES/NO
If yes, please circle who:
You	Your mother 	Your father	Your grandmother	Your grandfather
Your sisters	Your brothers
3a) What kind of difficulties?
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4. Do you or any of the following members of the family have a history of speech or language difficulties? 								YES/NO
If yes, please circle who:
You	Your mother 	Your father	Your grandmother	Your grandfather
Your sisters				Your brothers	
4a) What kind of difficulties?
5. Have you ever attended a speech therapy clinic yourself?			YESNO
6. Have you ever had a hearing loss?						YES/NO




THANK YOU FOR COMPLETING THIS QUESTIONNAIRE.
























Appendix C: Teacher Questionnaire

1.	Name of child:
2.	Does the child have any difficulties with reading?				YES/NO
3.	Does the child have any difficulties with spelling?				YES/NO	
4.	Does the child have any difficulties with writing?   				YES/NO
5.	Does the child have difficulty with any other subject?        			YES/NO
If yes, which subjects?…………………………………………………………………
6.	Is the child receiving any extra help?			        			YES/NO
If yes: What is the help for? 
6a) How much extra help a week?
6b) In what format (group, individual)?
6c) Who gives the extra help?
6d) Where does the help take place? (class, out of class, home)?
7. Is the child on the Special Educational Needs register?	YES/NO
If yes:
7a) At what level? Please circle one: 				SA   SA+   statement	
8. Please provide SATS results (Y2) below:
Reading		Comprehension		Writing
Spelling		Maths
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CHILD’S ATTITUDE TO WRITING 
Please circle one for each question, where 1=Not at all, 5=Very much
1. How much does the child enjoy writing? 
1		2		3		4		5
2. How much is the child able to concentrate on writing tasks? 
1		2		3		4		5
3. How ‘teachable’ is the child with regard to writing? 
1		2		3		4		5

CHILD’S WRITING/LITERACY SKILLS 
Please circle one for each question, where 1=Not very good, 5=Excellent
1. How good is the child’s writing? 
1		2		3		4		5
2. How good is the child’s reading? 
1		2		3		4		5
3. How good is the child’s handwriting? 
1		2		3		4		5
4. How good is the child’ spelling? 
1		2		3		4		5
5. How good is the child at generating imaginative ideas for writing? 
1		2		3		4		5














Appendix D: Instructions for the Writing Task

WRITING TASK INSTRUCTIONS
You will need: Story picture prompt for each child; plain paper for plan; lined paper for story; pencil.
Instructions to children
	Title and name at the top of the page (BEACH STORY)
	Write a story using the pictures to help.
	Use the pictures to help get ideas for the story, but you can include your own ideas as well.
	Spend a few minutes looking at the pictures to work out what happens in the story, especially G, but don’t discuss this together: 3 minutes.
	Then spend a couple of minutes to plan if you want to using the plain paper: 2 minutes.
	25 minutes to write the story.
	Try hard with your handwriting and spelling. BUT don’t worry about it being too neat. Cross things out if you need to.
	Quiet independent work.
	Doesn’t matter if you don’t use / describe every picture.
	If you finish, check through, and change things if you need to.

Teachers
	Give time reminders as you go through and when 5 minutes left.
	Ask children to re-read stories afterwards if you can’t read them, or to clarify spellings (write above the word).






Appendix E: Writing Examples and Scores for a Poor, Average and Good Writer in Year 3 and Year 4

Table E1






Note. SS = sentence structure; Punc = punctuation; TS&O = text structure and organisation; C&E = composition and effect; TNW = total number of words; MLTU = mean length T-unit.
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Figure E6. Writing Sample of a Good Year 3 Writer in Year 4

Appendix F: Writing Assessment Grid

	National Curriculum Sub-Level (Score)
QCA focus	W (1)	1c (2)	1b (3)
Phonics & spelling (AF8) Use correct spelling	Knows difference between numbers and letters.Writes letters/words to do with own name/familiar objects.	Uses recognisable letters/words to convey meaning. Begins to make phonic attempts at words.	As 1c plus Writes recognisable words.Spells familiar CVC words and common irregular words from List 1 in the NLS Framework (Reception.)
Handwriting	Uses a comfortable and efficient pencil grip. Produces a controlled line which supports later letter formation. Begins to write some letters which are correctly orientated and uses correct sequence of movements	Some commonly used letters are correctly orientated but may be inconsistent in their size and orientation. However, overall the script is disjointed and uneven.	Letters are usually correctly formed and oriented.Some regularity in size and spacing.
Sentence structure(AF5) vary sentence for clarity & effect.(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Shows an awareness of the way words can be sequenced.Dictates a simple sentence.	Begins to write simple sentences.	Writes some phrases and simple statements, often brief, to communicate ideas, starting with a pronoun and verb.Some writing may be abbreviated or disjointed.
Punctuation(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Writes own name with appropriate use of upper and lower case letters.	Recognises full stops and capital letters when reading and names them correctly.	Some awareness shown, in writing or discussion, of how full stops are used.
Text structure & organisation(AF3) Organise and present whole texts effectively, sequencing and structuring information, ideas and events.(AF4) Construct paragraphs and use cohesion within and between paragraphs.			Signals beginning or end of narrative, e.g. one day.





Appendix F Continued: Writing Assessment Grid

	National Curriculum Sub-Level (Score)
QCA focus	1a (4)	2c (5)	2b (6)
Phonics & spelling (AF8) Use correct spelling	As 1b plusCan segment to spell words with consonant clusters in the initial and final position.	Can segment to spell words containing vowel phonemes (digraphs).Spells common irregular words from List 1 (Year 1/2) in the NLS framework.Alternative spellings show a reliance on phonic strategies. Some recall of visual patterns.	As 2c plusKnows main choices for each vowel phoneme.Uses awareness of visual patterns and recall of letter strings.Phonetically plausible attempts reflect growing knowledge of whole word structure.
Handwriting	Upper and lower case letters are clearly shaped and correctly orientated and not mixed within the word.	Writing may be a controlled printed style with letters generally neat in style (some variation).Ascenders and descenders usually distinguished.Begins to use basic handwriting joins.	Evidence of ability to join letters with confidence in independent work.
Sentence structure(AF5) vary sentence for clarity & effect.(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	As 1b. Writes phrases and simple statements to convey ideas. Writes simple sentences independently.Can write questions and statements appropriately.	As 1a. Subject and verbs used, often simple and regularly repeated.Clauses mainly joined with and, but, then or so.	Uses a mixture of simple and compound sentences.Uses simple adverbials, e.g. quickly, in the shop.Uses simple noun phrases, e.g. best friend.Uses simple connectives to express the chronological sequence.
Punctuation(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Sentences occasionally demarcated by capital letters and full stops.	Sentences are sometimes demarcated by capital letters and full stops.Begins to understand use of question marks and exclamation marks.	Evidence of capital letters, full stops and, where appropriate, question marks and exclamation marks.Begins to use commas to separate items in a list.
Text structure & organisation(AF3) Organise and present whole texts effectively, sequencing and structuring information, ideas and events.(AF4) Construct paragraphs and use cohesion within and between paragraphs.	Groups ideas into sequences.	Starts to use time-related words, e.g. first, finally.	Sequences indicated by time-related phrases or clauses.Writing has clear beginning, middle and end.




Appendix F Continued: Writing Assessment Grid 

	National Curriculum Sub-Level (Score)
QCA focus	2a (7)	3c (8)	3b (9)
Phonics & spelling (AF8) Use correct spelling	As 2b plus: Accurate spelling of common monosyllabic words. Spells two syllable words including some words with prefixes and suffixes. Plausible attempts at longer polysyllabic words. Can spelling all words from Appendix 1 list in NLS Framework.	Attempts to spell unfamiliar words using a range of strategies including phonemic, morphemic and etymological.Spells words containing common prefixes and suffixes. Spells the words from List 2 in the NLS Framework (Year 4).	As 3c plusDistinguishes the spelling of common homophones.
Handwriting	Use the four basic handwriting joins with confidence in independent work.	Handwriting is consistent and fluent with letters and words appropriately placed with ascenders and descenders distinguished. Beginning to develop personal style.	Handwriting  maintains a personal joined style.
Sentence structure(AF5) vary sentence for clarity & effect.(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Expanded noun phrases for variety, e.g. two horrible hours. Variety of connectives used: because, which, where. Uses a variety of verbs.Moving away from simple spoken language structures.	As 2a plusVaries openings of sentences.Begins to use simple subordinators e.g. if so, while, though, since, when.	As 3c including some complex sentences.Grammatical structure of sentences is usually correct.Varies word order.
Punctuation(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Growing understanding of punctuation used.Capital letters and full stops to mark correctly structured sentences.Use of commas in lists.	Punctuation is used accurately to mark sentences: full stops, capital letters, question marks and exclamation marks. Begins to use the basic conventions of speech punctuation. Begins to use apostrophe for possession and contraction. Secure use of commas in a list.	As 3c plusInverted commas demarcate direct speech.Begins to use commas to separate phrases and clauses within sentences.Uses apostrophe for contraction and possession.
Text structure & organisation(AF3) Organise and present whole texts effectively, sequencing and structuring information, ideas and events.(AF4) Construct paragraphs and use cohesion within and between paragraphs.	Divisions in narrative / other texts may be marked by paragraph sections.	Begins to develop smooth transitions between paragraphs in narratives and non-fiction texts.	Within paragraphs, connected sequences of events may be developed around a main sentence.
Composition & effect(AF1) Write imaginative, interesting and thoughtful texts.(AF2) Produce texts which are appropriate to task, reader and purpose.(AF3) Organise and present whole texts effectively.(AF7) Select appropriate vocabulary. 	As 2b plusWriting shows evidence of viewpoint / character’s feelings.Attempts at humour and anticipation.Narrative or non narrative writing uses structure of the chosen form consistently.	Communicates meaning in a lively way. Meaning beginning to be organised and clear. Consistent use of 1st and 3rd person and tense. Range of connectives used to signal time. Some signs of adaptation for audience.Begins to use paragraphs to structure narrative and non narrative writing. Writing leads towards a defined ending. Conveys meaning clearly through an appropriate choice of vocabulary. Uses simple adjectives or adverbs or appropriately chosen vocabulary to add interest to the writing. Uses dialogue sometimes to move on the action. Some evidence of narrator’s viewpoint.	As 3c plusMeaning is organised and clear.Main features of form in most cases used appropriately. Detail sustains interest.Uses conventional dialogue between two characters.Uses interesting vocabulary; varies use of adjectives and verbs for impact. Selects nouns to be specific. Some words or phrases are particularly well chosen for interest or precision.  Begins to establish narrator’s viewpoint.
Appendix F Continued: Writing Assessment Grid 

	National Curriculum Sub-Level (Score)
QCA focus	3a (10)	4c (11)	4b (12)
Phonics & spelling (AF8) Use correct spelling	As 3b plus: Uses the apostrophe accurately for words ending in s.Understands common letter-strings with different pronunciations.Applies spelling rules for pluralisation.	Spell the words from list 2 in the NLS Framework (Year 5).Has strategies for spelling unstressed vowels in polysyllabic words.Spelling words containing more complex prefixes and suffixes.	As 4c plus: Spelling, including that of polysyllabic words that conform to regular patterns, is generally accurate.Secures the use of word roots, prefixes or suffixes as a support for spelling.
Handwriting	As 3b	Handwriting style is fluent, joined and legible.	As 4c
Sentence structure(AF5) vary sentence for clarity & effect.(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	As 3b plusWrites complex sentences, selecting and using a wide range of subordinators: which, where, because.Adds phrases to enhance meaning.Uses appropriate choice of tenses.	Writes complex sentences using subordinate clauses to add information, to give reasons and to explain. Selects appropriate word order in sentences to create interest and to increase precision.Uses direct and reported speech effectively.Uses subordinators: although, while, until.	As 4c plus:Uses complex sentences to achieve different effects.Begins to use conditional sentences and the passive voice.Changes and sustains tense choices where appropriate.
Punctuation(AF6) Write with technical accuracy of syntax (& punctuation) in phrases, clauses & sentences.	Begins to use correct punctuation for speech.More accurate use of commas to separate clauses and phrases.Begins to use colons and semi-colons, dashes and hyphens where appropriate.	More consistent use of correct punctuation for speech. Secure use of commas to separate clauses and phrases within a sentence.Uses colons and semi-colons, dashes and hyphens where appropriate.	Uses speech marks with new lines for speaker and correct punctuation. More accurate use of semi-colons, dashes and hyphens where appropriate.Recognises punctuation controls pace of writing.Uses commas to secure control of complex sentences.
Text structure & organisation(AF3) Organise and present whole texts effectively, sequencing and structuring information, ideas and events.(AF4) Construct paragraphs and use cohesion within and between paragraphs.	Relationships between paragraphs give structure to whole story / text.A range of relevant information is given.	Uses new paragraphs for e.g. time, action, mood, person, new ideas, facts or opinions.	Controls paragraph structure to shape the story or support relevant argument / explanation.
Composition & effect(AF1) Write imaginative, interesting and thoughtful texts.(AF2) Produce texts which are appropriate to task, reader and purpose.(AF3) Organise and present whole texts effectively.(AF7) Select appropriate vocabulary. 	Adapts writing to audience.Begins to organise writing logically.In narrative: uses adjectives, adverbs and powerful verbs selectively. Suggests insights into character development.Uses terminology appropriate to the text type.Narrator’s viewpoint is established and controlled.	Keeps writing lively to interest, inform or persuade reader through e.g. ways characters and events are developed and commented on, or by providing persuasive reasons with examples.Word choices are adventurous and chosen for effect. 	As 4c plus:Writing demonstrates appropriate pace.Uses language precisely and selectively in relation to the text type.Vocabulary is varied and appropriate including use of technical and specific words to enhance precision and economy.
Note. QCA = Qualification and Curriculum Authority; AF = assessment focus; NLS = National Literacy Strategy.










































Note. WS = CELF-3 word structure; RS = CELF-3 recalling sentences; FS = CELF-3 formulated sentences; vocab = BPVS II receptive vocabulary; MLU = ERRNI mean length of utterance; content = ERRNI story content; spelling = WRAT-3 spelling; PC = BAS II pattern construction; matrices = BAS II matrices. 
CELF-3 word structure is only standardised up to the age of 8;11, so no standardised z-scores comparisons are presented in year 4.
= no significant difference at the p < .05 level (two tailed)
< significantly lower than at the p < .05 level (two tailed)
> significantly better than at the p < .05 level (two tailed)









Sentence structure > punctuation	3.92	< .001	0.55		3.52	< .001	0.50
Sentence structure > text structure & organisation	3.69	< .001	0.52		4.88	< .001	0.69
Sentence structure > composition & effect	2.50	.012	0.35		2.26	.024	0.32
Text structure & organisation =  punctuation	0.51	.608	0.09		1.23	.220	0.17
Composition & effect > punctuation	2.80	.005	0.40		2.77	.006	0.39
Composition & effect > text structure & organisation	2.67	.007	0.38		4.23	< .001	0.60
Note. = no significant difference at the p < .05 level (two tailed).
< significantly lower than at the p < .05 level (two tailed)
> significantly better than at the p < .05 level (two tailed)






































Appendix I: Path Analyses

Multiple regression is widely accepted and used by educational researchers. However, it is not robust to measurement error and model misspecification, and is an additive rather than relational model. It does not allow the potential for variables to have direct, indirect and total effects on each other, and functions ideally only if all independent variables are highly correlated with the dependent variable and uncorrelated between themselves (Schumacker & Lomax, p.137-8).

The relationships between the independent variables and their relationship to writing are complex (many are highly correlated). In order to further elucidate the relationships between different measures, path analyses were considered, also including single word reading (TOWRE, Torgesen et al., 1999), and phonological awareness (PhAB spoonerisms, Frederickson et al., 1997) and non-word repetition (Stackhouse et al., 2007). The following composites were created by computing an average of the z-scores for each set of variables:

a)	Phonological Processing (PP): PhAB spoonerisms and non-word repetition.
b)	Oral Language (OL): CELF-3 word structure, recalling sentences and formulated sentences, and BPVS II vocabulary. 
c)	Oral Narrative (ON): ERRNI MLU and story content.
d)	Non-Verbal Cognition (NVC): BAS II pattern construction and matrices. 

Path models are relational rather than additive models, allowing several multiple regression equations to be computed within one model, for both direct and indirect effects and covariance between variables. So these models could show if OL, ON, PP and NVC had direct effects on writing, or whether their effects were indirect via single word reading and single word spelling. Models incorporating year 3, and year 3 to year 4 data, as well as the year 4 models for each of the separate writing components (sentence structure, punctuation, text structure and organisation and composition and effect), the total number of words written (TNW) and the mean length of T-unit (MLTU) can be seen in Figures I1-I12. These show the final models with only those paths that were significant present, and values presented are standardised estimates. Double headed arrows are used to denote correlations between variables, with the numbers next to these representing correlation coefficients. Single headed arrows are used to denote the impact of one variable on the other, and numbers next to these represent standardised regression weights (standardised ß coefficients). Furthermore, numbers next to predicted variables show squared multiple correlation of variance (R2) and these are interpreted in the same way as for the regressions (Schumacker & Lomax, 2004).

All models were carried out with Amos 22 software, using maximum likelihood estimation (Arbuckle, 2013). Amos provides a large number of fit indices for models. Models were considered a good fit based on joint criteria recommended by Hu and Bentler (1999): a non-significant χ2 statistic (p > .05); CMIN/DF (CMIN = χ2; DF = degrees of freedom) near 1 (< 2 for a fair fit); CFI (comparative fit index) > .90 (> .95 = superior fit); RMSEA (room mean square error of approximation) < .06. With small sample sizes, RMSEA and CFI are considered to be more sensitive fit indices (Fan, Thompson & Wang, 1999). All of the models represented a good model fit, except for year 4 TNW, which did not produce a good model fit, and year 4 sentence structure, which was borderline (RMSEA = .061). 

The path models generally confirmed the pattern of results from the regression analyses, and also gave some additional information. They showed that the PP composite had mostly indirect effects on writing through single word reading and spelling for all of the models, with some direct effects concurrently in year 3 (text structure and organisation and MLTU, in the place of spelling which was significant in the regressions). It was single word spelling rather than single word reading that was the significant predictor in nearly all of the models, although there were a few exceptions. For example, in the case of the punctuation writing component, where single word reading was significant in the concurrent year 3 and year 4 models, as well as in the longitudinal year 3 to year 4 model. Reading was also significant instead of spelling in some of the year 3 concurrent models (text structure and organisation and TNW). The OL composite was also significant longitudinally from year 3 to year 4 in the cases of text structure and organisation and MLTU, where this was not the case within the regressions.



















































Appendix I Continued: Path Analyses
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^1	  According to Neighbourhood Statistics (Office for National Statistics, 2015) school 1 was in the 7th quintile and schools 1 and 2 in the 4th quintile on the total deprivation index.
^2	  Floor and ceiling effects were defined as 50% at minimum or minimum plus one, and maximum or maximum minus one respectively.
^3	  Examples from a poor, average and good writer in year 3 and year 4 can be seen in Appendix E.
^4	  Single word reading was significant in the path analyses for punctuation both concurrently and longitudinally (see Appendix I).
^5	  Results of the path analyses showed that single word reading was significant for text structure and organisation  in year 3 (but not year 4 or year 3 to year 4), and OL was significant longitudinally from year 3 to year 4 (see Appendix I).
^6	  This was different from the path analysis results, where there was a significant contribution of OL longitudinally from year 3 to year 4 (see Appendix I).
